Final Progress Report for Research Projects Funded by
Health Research Grants

Instructions: Please complete all of the items as instructed. Do not delete instructions. Do not
leave any items blank; responses must be provided for all items. If your response to an item is
“None”, please specify “None” as your response. “Not applicable” is not an acceptable response
for any of the items. There is no limit to the length of your response to any question. Responses
should be single-spaced, no smaller than 12-point type. The report must be completed using
MS Word. Submitted reports must be Word documents; they should not be converted to pdf
format. Questions? Contact Health Research Program staff at 717-783-2548.

1. Grantee Institution: Temple University — of the Commonwealth System of Higher
Education

2. Reporting Period (start and end date of grant award period): 01/1/2009 -12/31/2012

3. Grant Contact Person (First Name, M.1., Last Name, Degrees): Germaine Calicat, MLA

4. Grant Contact Person’s Telephone Number: 215.204.7655

5. Grant SAP Number: 4100047651

6. Project Number and Title of Research Project: 1 - Resolving Inflammation in Arthritis

7. Start and End Date of Research Project: 7/1/2009 - 6/30/2010

8. Name of Principal Investigator for the Research Project: Marion M. Chan, PhD

9. Research Project Expenses.
9(A) Please provide the total amount of health research grant funds spent on this project for
the entire duration of the grant, including indirect costs and any interest earned that was
spent:

$ $21,962.47

9(B) Provide the last names (include first initial if multiple individuals with the same last
name are listed) of all persons who worked on this research project and were supported with
health research funds. Include position titles (Principal Investigator, Graduate Assistant,
Post-doctoral Fellow, etc.), percent of effort on project and total health research funds
expended for the position. For multiple year projects, if percent of effort varied from year to
year, report in the % of Effort column the effort by year 1, 2, 3, etc. of the project (x% Yr 1,
2% Yr 2-3).



Last Name Position Title % of Effort on Project | Cost

Evans Graduate Student 100 $21,962.47

9(C) Provide the names of all persons who worked on this research project, but who were not
supported with health research funds. Include position titles (Research Assistant,
Administrative Assistant, etc.) and percent of effort on project. For multiple year projects, if
percent of effort varied from year to year, report in the % of Effort column the effort by year
1, 2, 3, etc. of the project (x% Yr 1; 2% Yr 2-3).

Last Name Position Title % of Effort on Project

Chan Associate Professor 20

9(D) Provide a list of all scientific equipment purchased as part of this research grant, a short
description of the value (benefit) derived by the institution from this equipment, and the cost
of the equipment.

Type of Scientific Equipment | Value Derived Cost
None
10. Co-funding of Research Project during Health Research Grant Award Period. Did this

11.

research project receive funding from any other source during the project period when it was
supported by the health research grant?

Yes No X

If yes, please indicate the source and amount of other funds:

Leveraging of Additional Funds

11(A) As a result of the health research funds provided for this research project, were you
able to apply for and/or obtain funding from other sources to continue or expand the
research?

Yes X No

If yes, please list the applications submitted (column A), the funding agency (National
Institutes of Health—NIH, or other source in column B), the month and year when the
application was submitted (column C), and the amount of funds requested (column D). If
you have received a notice that the grant will be funded, please indicate the amount of funds
to be awarded (column E). If the grant was not funded, insert “not funded” in column E.

Do not include funding from your own institution or from CURE (tobacco settlement funds).
Do not include grants submitted prior to the start date of the grant as shown in Question 2. If
you list grants submitted within 1-6 months of the start date of this grant, add a statement



12.

below the table indicating how the data/results from this project were used to secure that

grant.
A. Title of research B. Funding C. Month | D. Amount | E. Amount
project on grant agency (check and Year of funds of funds to
application those that apply) Submitted | requested: be awarded:
Cyclooxgenase 2 in | NIE 01-Apr- $ 1,875,000 | $ None
Resolution of O Other federal 2009
Inflammation (specify: ) | And

L1 Nonfederal 01-Dec-

source (specify:_) | 2009
Cyclooxgenase in CONIH 01-Jul- $ 400,000 $ None
Resolution of Arthritis L1 Other federal 2009

(specify: )

[l Nonfederal

source (specify:

American College of

Rheumatology

RESEARCH)
Resolution of | NIE $1,875,000 | $ None
Inflammation by the L1 Other federal 01-Jul-
Integrative Actions of (specify: ) | 2011
Bioactive Lipids L1 Nonfederal
Inflammation source (specify: )
Prostaglandins in the CONIH 01-Jul- $400,000 $ None
Controlling of Arthritis 1 Other federal 2011

(specify: )

B Nonfederal

source (specify:
American College
of Rheumatology
RESEARCH)

11(B) Are you planning to apply for additional funding in the future to continue or expand

the research?

Yes X

No

If yes, please describe your plans:

I will keep the project active through collaboration. Generate more preliminary data to
continue applying for funding from NIH, Arthritis Foundation or other non-federal sources.

Future of Research Project. What are the future plans for this research project?

I plan to continue to pursue funding.




13. New Investigator Training and Development. Did students participate in project
supported internships or graduate or post-graduate training for at least one semester or one
summer?

Yes X No

If yes, how many students? Please specify in the tables below:

Undergraduate Masters Pre-doc Post-doc
Male 1
Female
Unknown
Total 1
Undergraduate Masters Pre-doc Post-doc
Hispanic
Non-Hispanic 1
Unknown
Total 1
Undergraduate Masters Pre-doc Post-doc
White 1
Black
Asian
Other
Unknown
Total 1

14. Recruitment of Out-of-State Researchers. Did you bring researchers into Pennsylvania to
carry out this research project?

Yes No X

If yes, please list the name and degree of each researcher and his/her previous affiliation:
15. Impact on Research Capacity and Quality. Did the health research project enhance the

quality and/or capacity of research at your institution?

Yes No X

If yes, describe how improvements in infrastructure, the addition of new investigators, and
other resources have led to more and better research.



16.

17.

Collaboration, business and community involvement.

16(A) Did the health research funds lead to collaboration with research partners outside of
your institution (e.g., entire university, entire hospital system)?

Yes No X

If yes, please describe the collaborations:

16(B) Did the research project result in commercial development of any research products?
Yes No X

If yes, please describe commercial development activities that resulted from the research
project:

16(C) Did the research lead to new involvement with the community?
Yes No X

If yes, please describe involvement with community groups that resulted from the
research project:

Progress in Achieving Research Goals, Objectives and Aims.

List the project goals, objectives and specific aims (as contained in the grant agreement).
Summarize the progress made in achieving these goals, objectives and aims for the period
that the project was funded (i.e., from project start date through end date). Indicate whether
or not each goal/objective/aim was achieved; if something was not achieved, note the reasons
why. Describe the methods used. If changes were made to the research
goals/objectives/aims, methods, design or timeline since the original grant application was
submitted, please describe the changes. Provide detailed results of the project. Include
evidence of the data that was generated and analyzed, and provide tables, graphs, and figures
of the data. List published abstracts, poster presentations and scientific meeting presentations
at the end of the summary of progress; peer-reviewed publications should be listed under
item 20.

This response should be a DETAILED report of the methods and findings. It is not sufficient
to state that the work was completed. Insufficient information may result in an unfavorable
performance review, which may jeopardize future funding. If research findings are pending
publication you must still include enough detail for the expert peer reviewers to evaluate the
progress during the course of the project.



Health research grants funded under the Tobacco Settlement Act will be evaluated via a
performance review by an expert panel of researchers and clinicians who will assess project
work using this Final Progress Report, all project Annual Reports and the project’s strategic
plan. After the final performance review of each project is complete, approximately 12-16
months after the end of the grant, this Final Progress Report, as well as the Final Performance
Review Report containing the comments of the expert review panel, and the grantee’s written
response to the Final Performance Review Report, will be posted on the CURE Web site.

There is no limit to the length of your response. Responses must be single-spaced below,
no smaller than 12-point type. If you cut and paste text from a publication, be sure
symbols print properly, e.g., the Greek symbol for alpha (o) and beta () should not
print as boxes () and include the appropriate citation(s). DO NOT DELETE THESE
INSTRUCTIONS.



Based on the fact that
inflammation is resolved by an
active process, and considering
the fact that patients seek care
after symptoms become apparent,
a strategy to promote resolution
is more effective than ones that
prevent initiation of
inflammation disorder. To
develop such a therapy, there is a
definite need to understand the
“resolution” mechanism. The
objectives of this project are to
compare and contrast the events
that operate in the resolution
phase, and identify molecules
that are essential for resolving
inflammation in arthritis. Since
we found that COX-2 was up-
regulated during resolution and
blocking its activity impeded
resolution, our strategy is to set
forth from the COX pathway,
with the prostaglandins PGE; and
15d-PGJ, as our foci. The specific
aims are as follow:

1. Determine if loss of these
prostaglandins is associated with
“failure to resolve”.

2. Determine if replenishing the
identified prostaglandin(s) would
restore resolution of
inflammation.

Results and Methods:

Kinetic studies revealed a resolution
phase in the pathogenesis of
arthritis.

Swelling of the footpads
was found to follow three phases
- induction, inflammation and
resolution, analogous to those in
acute inflammation (Fig. 1A).
From days 0-30, arthritis had not
developed; the mice were
asymptomatic and their footpads
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Fig. 1  Three phases of inflammation in arthritis.

[A] Induction phase, d1-30 - the limbs were not swollen; inflamed phase, d30-55 - the
open bars indicate the percent of limbs (Y-axis) that have swollen by 20%, and
resolution phase, d55-70 - the filled bars indicate the percent of swollen limbs that
have decreased by more than 20% in footpad thickness. The sample size ranged from
100 to 200 in the progression phase, and 50 to 100 in the resolution phase, as mice
were sacrificed for cytokine analyses. [B] Progression of inflammation in a typical
arthritic limb. The Y-axis indicates the degree of swelling in the limbs, calculated
with the formula: (thickness on day of measure - thickness on day 0)/(thickness on day
0). [C] Temporal profile of pro-inflammatory cytokine across the three phases. The
levels of 1L-17 and TNFo. mRNA expression were analysis by real-time RT-PCR,
according to the method in Adapala & Chan. Levels of mRNA expression were
normalized against 18S RNA and then shown as the fold induction relative to day 0
expression (assigned the value of ‘1’). Each data point is averaged from three
independent experimental repeats. In each of the repeats, 4-6 limbs, each harvested
from a different mouse was pooled for analyzing each time point. Statistic analysis by
unpaired, two way ANOVA showed that for both IL-17 and TNFa, the levels at peak
of inflammation are significantly different from when the joints are normal (day 0) or
resolved (day 70), p < 0.02, Their levels in normal and resolved joints are not
significantly different, p>0.05. [D] Sequential x-ray of representative metatarsal
joints of a footpad is shown; note the subsiding of soft tissue swelling and the return
of joint integrity and bone density in the fifth phalange. [E] H&E shows a highly
cellular synovium in the inflamed (70% swollen at day 40) but not in the resolved
(subsided from 91% to 12% swelling at day 70) knee joints (original magnification
x40).




were not swollen. Footpad swelling became increasingly prevalent beginning at day 30 and
continued to do so until around day 45 when over 95% the footpads were swollen. Subsequently
the footpad swelling began to progressively decrease with 40% resolved at day 55 and 90% at
day 69. The progression from induction through inflammation to resolution is illustrated by a
representative footpad (Fig. 1B).

The cytokines, IL-17 and TNFa[_] drive progression in inflammatory response.
Therefore, groups of mice were sacrificed at weekly intervals and the joints were collected for
real-time PCR analysis to verify the state of inflammation by their expression in the joints. The
MRNA expression of 1L-17 and TNFa[_] [ ] increased by fold during the inflammatory phase
from days 35 to 45, then subsided as inflammation resolved by day 70 (Fig. 1C). Thus, in the
course of pathogenesis their expression corresponded to the phases of the inflammatory process.
Furthermore, resolution is associated with the clearance of neutrophils. In a single cycle of
disease, tissue repair occurs as indicated by the return of joint alignment, space and bone density
in X-ray and by immuohistochemistry (IHC).

COX2 was expressed in the resolution phase.

Whereas the gene expression of IL-17 and TNFa subsided with resolution, COX-2
MRNA showed a bimodal pattern of expression (Fig. 2A). This bimodal pattern corresponds
with the nature of COX-2 expression in acute inflammation. Kinetic studies demonstrated that
COX-2 was up-regulated by 3-4 fold during the inflammatory phase between days 35 to 45,
experienced a slight decline around day 55, then the level resurged during resolution through day
70. Comparisons by unpaired ANOVA analysis demonstrated that the expression level on day
70 was significantly higher than at baseline (p < .005). However, there were no significant
differences between levels on day 70 and the peaks observed at days 35 and 45 (p > .05). The
presence of COX-2 was confirmed at the protein level by immunohistochemical staining of the
resolving knees (Fig. 2B). The enzyme was detected in the synovium as well as the infiltrating
cells. The enzymatic product of COX-2, PGE,, was also detected within the phase of resolution
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Fig. 2 COX2 expression in the three phases.

Panel to the left shows the kinetics of COX2 mRNA expression. X-asis indicates days. It shows the results of three totally
independent trials. RNA was extracted and real-time PCR was performed as described in legend to Fig. 1. Each data point was
derived using extracted from 4-6 limbs, each from a different mouse. Panel to the right shows immunohistochemical staining of a
representative joint at the inflammation [A] and resolution phases [B]. Positive staining for COX2 appears as brown. The
experiment was repeated three times and the results are shown as averages derived by combining the repeats.
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(see Fig. 4D below).

The COX2 inhibitor, NS398, interfered with resolution. COX-2 and PGE; are dual acting agents
that are known to have anti-inflammatory effects. We found that they are important for switching

off the inflammatory response in the resolution phase. Giving NS398 [N-[2-(cyclohexyloxy)-4-
nitrophenyl]-methanesulfonamide], a COX-2 specific inhibitor, prior to symptom manifestation
(initiating NS398 feeding at day 23) prevented footpad swelling during the inflammation phase
(Fig 3). However, the action of NS398 in the inflammation and the resolution phases is opposite
(Fig. 4). During the resolution phase, blocking COX-2 led to failure to resolve. Using resolution
index criteria described in animal model, 79% of the footpads in the vehicle control group had
experienced resolution (negative slope), only 21% of them remained unchanged or continued to

swell.

In contrast, inflammation progressed (positive or ‘0’ slope) in 76% of the footpads in the

group that was fed NS398 preventively and 60% the footpads in the group that was fed NS398

therapeutically (Fig. 4A). The
degree of inflammation
corresponded to the levels of pro-
inflammatory cytokines in the
harvested limbs. Real-time PCR
analysis confirmed that the levels
of TNFa and IL-17 mRNA were
significantly higher in the NS398-
treated groups, and the differences
are statistically significant as
determined by ANOVA (Fig. 4B).
Fig. 4C illustrates how NS398
affects the course of resolution
using a representative limb from
each group. Kinetically, the
footpads in the vehicle control
swelled and then subsided. COX-
2 expression was important for
resolution and production of PGE,
(Fig. 4D).
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Fig. 3  NS398 inhibited footpad swelling in the inflamed phase.

Panel [A] depicts the relative increase in thickness of footpad (mm)
due to arthritis induced by chicken collagen. The maximum thickness obtained
within days 30-55, the inflamed phase, was plotted for each foot. A black
diamond represents a footpad of mice that were induced for arthritis but fed
vehicle as control. The grey triangles represent footpads of experimental mice
that were fed NS398 prior to manifestation of symptoms. Most of them are
congregated at the bottom. The open squares represent footpads of normal mice
that were not induced for arthritis, and thus not swollen. The horizontal bars
indicate the average value in each group. The results are from a total of three
independent experimental repeats. The groups were compared using the
Kauskal-Wallis method, and p < 0.05 is considered significant. Panel [B]
shows the levels (fold change) of mRNA in a subgroup of limbs that were
harvested at day 45. RNA was extracted with Trizol reagent and then real-time
RT-PCR analyses were performed. The levels of mMRNA expression were
normalized against 18S RNA and then relative units deduced by comparing to
normal control group (white). The data shown are the mean + SEM from 4-6
mice and representative of three experimental repeats. Statistical analysis by
ANOVA showed the differences are significant when the NS398-fed groups
were compared with the vehicle control. p < 0.05 value is considered
significant.




The consequence of
failure of inflammation
to resolve is exacerbated
tissue destruction.
Histological staining
showed that the knee
joints of the NS398-fed
mice were infiltrated
with more leukocytes
(H&E) and sustained
more severe cartilage
damage than those of the
vehicle controls (Safranin
0). In terms of joint
destruction, the
advantage provided by
NS398 is restricted to
delaying the onset of
inflammation.

PGE analogs,
misoprostol and dmPGE,

restores the resolution of
inflammation in NS398-
treated mice.

Based on the finding
that the NS398-mediated
decrease in PGE,
production is associated
an exacerbation of
inflammation, we
explored whether
reconstituting the
prostaglandins will
restore resolution. Since
PGE; is unstable, we
employed misoprostol, a
stable analog in the PGE;
form that resists
degradation in vivo and
has many of the
properties of the PGE;
counterpart. Clinically,
misoprostol has been
prescribed for preventing
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Fig. 4 NS398 increased the incidence and severity of swelling in the resolution phase.  Panel
[A] depicts the relative change in thickness of footpads during the resolution. A ‘slope’ was
derived by linear regression from the peak of swelling (e.g. day 45) or from when NS398 is
administered (day 23 preventive and day 45 therapeutic) to the point of sacrifice at end of the
experiment (days 66-70). Each open square represents a footpad of normal mice that were not
induced for arthritis by collagen injection. Each black diamond (n=28) represents the footpad of a
mouse that was induced for arthritis but fed vehicle as control. The triangles represent footpads
of experimental mice that were fed NS398, feeding began prior (open triangles, n=38) and after
(grey triangles, n=48) symptom manifestation. The black bars indicate the average value in each
group. Change in thickness was not observed in normal controls that had not been induced for
arthritis (open squares). The results are from a total of three independent experimental repeats.
The groups were compared using the Kauskal-Wallis method, and p < 0.05 is considered
significant. Panel [B] shows the relative levels of TNF and IL-17 mRNA in the footpads from
each treatment group. The footpads were harvested at days 66-70 and real-time RT-PCR analyses
were performed as described in legend to Fig. 3. The data shown are the mean + SEM from 4-6
mice and representative of three experimental repeats. Statistical analysis by ANOVA showed the
differences are significant when the NS398-fed groups were compared with the vehicle control
group (black filled and assigned the value of 1). p < 0.05 is considered significant. [C] Kinetics
of pathogenesis when COX2 was blocked. Each line shows the kinetics of pathogenesis in a
representative limb. Shown are the change in thickness of the footpad from the vehicle control
group (dashed line with open triangles), the footpad from a mouse fed NS398 preventively at day
23 (solid line with filled diamonds) and therapeutically at day 40 (solid line with filled triangles).
Panel [D] shows NS398 inhibited production of PGE,. The relative levels of PGE, in footpads
that were harvested at day 70 is shown. Lipid was extracted and ELISA was performed. The data
points were averages derived by combining data from three independent repeats. The total
number of footpads analyzed were n=24 for normal, n=33 for vehicle controls and n=46 for
NS398-fed. Statistic analysis by ANOVA followed by Bonferroni procedure was performed. The
p values indicated that there was significant difference when the vehicle control group was
compared to the normal basal level and when vehicle control group was compared with NS398-
fed group. The concentration of PGE, metabolites before normalization ranged from 600-1900
pg/ml.
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NSAID-induced stomach ulcers. Chemically, misoprostol is structurally a prostacyclin although

it is also a PGE; that binds EP1-4 receptors. Therefore, we
studied whether the analog would restore the resolution of
inflammation in NS398-treated mice. Mice were induced for
arthritis. As inflammation developed, some were fed NS398
so resolution of inflammation was inhibited and others were
fed vehicle only so resolution would occur. The group of
arthritic mice that were not fed NS398 served as the vehicle
controls. The swollen limbs in the NS398 mice were then
divided into two subgroups as depicted in Fig. 5. One of the
subgroups were injected with misoprostol and the others were
injected with PBS.

In Fig. 5, from the right, footpads of normal mice did not show
any change in thickness as they were never swollen. The
swollen footpads from the mice in the vehicle group resolved
naturally (- slope) and those from the NS398 fed mice that did
not make PGE; failed to resolve (+ slope). However, when
PGE was replenished by injection of misoprostol, resolution
was restored (- slope). The degree of swelling subsided in 92%
of the swollen footpads in the reconstituted group (NS398 +
PGE). Itis similar to the vehicle control that was not fed
NS398, where 86% of footpads resolved naturally.
Comparatively, those footpads from NS398 fed mice and were
given PBS (NS398 + PBS) had failed to resolve. In this group,
50% of the footpads remained swollen and their thickness
increased beyond the inflamed phase. Statistical comparison
by the Kauskal-Wallis method verified that the reconstituted
group and vehicle control group were similar, but they were
different from the group that received PBS instead of
misoprostol. Henceforth, the study supported the idea that
PGE; restores resolution in the NS-398 mice. It also serves as
a pilot experiment conducted to lay out a strategy and
reconstitution protocol for subsequent mechanistic studies.

Conclusion:

P>04
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Fig. 5 Loss of PGE, with NS398 treatment
and restoration of resolution with a PGE analog.
The change in thickness of footpads
during the resolution is depicted by the ‘slope’
calculated by linear regression as described in
the text and Fig.3. Each open square represents
a footpad of normal mice that were not induced
for arthritis by collagen injection. Each black
diamond (n=22) represents the footpad of a
mouse that was induced for arthritis but fed
vehicle. Open triangles represent footpads of
experimental mice that were fed NS398, and
injected with PBS (n=28) or grey triangle,
represent footpads of mice injected with
misoprostol (n=28). Change in thickness was not
observed in normal controls that had not been
induced for arthritis (open squares). The groups
were compared using the Kauskal-Wallis
method, and p < 0.05 is considered significant.

Therefore, our goal was accomplished. Upon completion of this project, we gained an
understanding on how prostaglandins play roles in the inflammation resolving mechanisms.
Chronic inflammation, such as arthritis, reduces the quality of life for many individuals. To
date, the knowledge on the resolution mechanisms is still at its infancy. By studying the newly
discovered machinery of inflammation resolution in murine collagen-induced model, which
closely resembles human arthritis in etiology, we hope to deduce a therapeutic strategy for
treating arthritis by enhancing resolution. Ultimately, we anticipate the findings may precipitate
a paradigm shift in the therapeutic approaches to inflammation disorders, from stopping

induction to promoting resolution
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18. Extent of Clinical Activities Initiated and Completed. Items 18(A) and 18(B) should be
completed for all research projects. If the project was restricted to secondary analysis of
clinical data or data analysis of clinical research, then responses to 18(A) and 18(B) should
be “No.”

18(A) Did you initiate a study that involved the testing of treatment, prevention or
diagnostic procedures on human subjects?
Yes
X No

18(B) Did you complete a study that involved the testing of treatment, prevention or
diagnostic procedures on human subjects?
Yes
X No

If “Yes” to either 18(A) or 18(B), items 18(C) — (F) must also be completed. (Do NOT
complete 18(C-F) if 18(A) and 18(B) are both “No.”)

18(C) How many hospital and health care professionals were involved in the research
project?
Number of hospital and health care professionals involved in the research
project

18(D) How many subjects were included in the study compared to targeted goals?

Number of subjects originally targeted to be included in the study
Number of subjects enrolled in the study

Note: Studies that fall dramatically short on recruitment are encouraged to
provide the details of their recruitment efforts in Item 17, Progress in Achieving
Research Goals, Objectives and Aims. For example, the number of eligible
subjects approached, the number that refused to participate and the reasons for
refusal. Without this information it is difficult to discern whether eligibility
criteria were too restrictive or the study simply did not appeal to subjects.

18(E) How many subjects were enrolled in the study by gender, ethnicity and race?

Gender:
Males
Females
Unknown

Ethnicity:
Latinos or Hispanics
Not Latinos or Hispanics
Unknown
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Race:
American Indian or Alaska Native
Asian
Blacks or African American
Native Hawaiian or Other Pacific Islander
White
Other, specify:
Unknown

18(F) Where was the research study conducted? (List the county where the research
study was conducted. If the treatment, prevention and diagnostic tests were offered in
more than one county, list all of the counties where the research study was
conducted.)

19. Human Embryonic Stem Cell Research. Item 19(A) should be completed for all research
projects. If the research project involved human embryonic stem cells, items 19(B) and
19(C) must also be completed.

19(A) Did this project involve, in any capacity, human embryonic stem cells?
Yes
X No

19(B) Were these stem cell lines NIH-approved lines that were derived outside of
Pennsylvania?

Yes

No

19(C) Please describe how this project involved human embryonic stem cells:

20. Articles Submitted to Peer-Reviewed Publications.

20(A) Identify all publications that resulted from the research performed during the funding
period and that have been submitted to peer-reviewed publications. Do not list journal
abstracts or presentations at professional meetings; abstract and meeting presentations should
be listed at the end of item 17. Include only those publications that acknowledge the
Pennsylvania Department of Health as a funding source (as required in the grant
agreement). List the title of the journal article, the authors, the name of the peer-reviewed
publication, the month and year when it was submitted, and the status of publication
(submitted for publication, accepted for publication or published.). Submit an electronic
copy of each publication or paper submitted for publication, listed in the table, in a PDF
version 5.0.5 (or greater) format, 1,200 dpi. Filenames for each publication should include
the number of the research project, the last name of the PI, the number of the publication and
an abbreviated research project title. For example, if you submit two publications for Pl
Smith for the “Cognition and MRI in Older Adults” research project (Project 1), and two
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publications for Pl Zhang for the “Lung Cancer” research project (Project 3), the filenames
should be:

Project 1 — Smith — Publication 1 — Cognition and MRI

Project 1 — Smith — Publication 2 — Cognition and MRI

Project 3 — Zhang — Publication 1 — Lung Cancer

Project 3 — Zhang — Publication 2 — Lung Cancer
If the publication is not available electronically, provide 5 paper copies of the publication.

Note: The grant agreement requires that recipients acknowledge the Pennsylvania
Department of Health funding in all publications. Please ensure that all publications listed
acknowledge the Department of Health funding. If a publication does not acknowledge the
funding from the Commonwealth, do not list the publication.

Title of Journal Article: Authors: Name of Month and | Publication
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The study indicates that promoting resolution is a new way for treating inflammation.
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