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Women’s Giving Circle Grant Application
Instructions:

AW

Complete all information in the grant proposal application.

Adhere to recommended text limits as indicated

Define any acronyms that are used in the proposal.

Upload the WGC Grant Application Budget Request Sheet as the final page of this
application.

Please note that the WGC will not accept repeat applications beyond more than
two consecutive years.

If you have questions, contact your unit’s development officer for any
clarifications or assistance in preparing your proposal.

Applications are due to the Women’s Giving Circle by 5:00 p.m., May 15, Monday.
Please deliver your application to your dean or development officer for review and
approval prior to the submission deadline. We advise you to give these individuals
sufficient time to make recommendations for changes and allow yourself time to
execute them.

Remember to save a copy of your proposal before final submission.

We ask that you keep the following aspects of the Women’s Giving Circle grant
program in mind as you complete your application:

Women’s Giving Circle Mission
To support innovative programs and research at the University of Arkansas

Women’s Giving Circle Vision

To engage and empower women as philanthropic leaders at the University of Arkansas

Women’s Giving Circle Funding Priorities
Support and promote scholarship, research, and service
Enrich the quality of life of women and children
Encourage outreach and engagement in Arkansas



Areas that meet the strategic priorities for the university and the WGC

e Focus on retention/graduation

e Increase undergraduate opportunities, i.e., building the endowment; involving
students in research or service learning project with a collaborative bent
Promote graduate student participation in research
Focus on collaboration
Follow the land grant mission to fund projects that support needs in the region
and the state with emphasis on collaboration between
colleges/departments/units
Invest in faculty excellence
Recruit first-generation students from Arkansas
Advance the mission of the WGC

Identifying Information:

College or Unit Affiliation
Dale Bumpers College of Agricultural, Food and Life Sciences
Fay Jones School of Architecture and Design
J. William Fulbright College of Arts and Sciences
Sam M. Walton College of Business
College of Education and Health Professions
College of Engineering
Honors College
Graduate School and International Education
School of Law
Student Affairs
University Libraries
Other



Please specify OTHER unit affiliation:

. Progression of cancer-cachexia-induced wasting in female mice
Title of Proposal:

. . Nicholas P. Greene, Ph.D. Assistant Professor
Primary Contact and Title:

. ... hpgreene@uark.edu
Primary Contact E-mailj

479-575-6638
Primary Contact Phone Number

Project Summary (200 word maximum)

Cancer-associated muscle wasting (cancer-cachexia) is responsible for 20-40% of
cancer-related deaths. However, recent trends in clinical care do not consider cachexia
until significant (>15%) weight loss, when it is largely irreversible despite recent calls for
focus in prevention. Therefore, understanding mechanisms causing cachexia is
imperative for improved clinical care. Women differ in cachexia progression and
prognosis compared to men. However, little research has investigated mechanisms of
cancer-cachexia development in females, which makes evidence-based treatment
decisions for female patients impossible. We recently obtained evidence that muscle
mitochondrial health deteriorates long before cachexia in male mice (manuscript in
review), which may mediate development of cancer-cachexia. However, similar data in
females currently does not exist. Estrogen may promote mitochondrial health; therefore,
estrogen alterations in females may be a key regulator for mitochondrial and overall
health during cancer-cachexia progression. Thus, we will investigate estrogen in
relation to mitochondrial health during cancer-cachexia in female mice. To do this, we
will implant tumors in female mice and measure time course progression of cancer.
Across cancer progression we will evaluate body weight, muscle mass, muscle
strength, tumor size, estrogen and mitochondrial health. Using this methodology, we will
be the first to directly investigate cancer-cachexia progression in females.



Is this:

O an expansion of a current program

@ a new program

Please list media sites (if any) utilized by your project or program to publicize the
project/program, i.e., website, social media, etc?

Once completed and published in a peer-reviewed journal, we will promote our
research on our laboratory twitter page (@UA Muscle Metabolism), the Exercise
Science Research Center Facebook (https://www.facebook.com/UAhpl/) and
webpages (https://exercisescience.uark.edu/) as well as the University of Arkansas
Newswire. Furthermore, once completed this research will be presented at the Health,
Human Performance and Recreation weekly Seminar Series, which will be promoted
via the University of Arkansas Newswire. We will work with intradepartmental faculty
and graduate students in Public Health to enhance communication of our findings with
the local medical and health interest communities.

If your project is funded, describe innovative ways how the WGC will be recognized
in the success/completion of your project?

If funded, any publications from this project including: manuscripts, conference
presentations or abstracts will recognize funding from the Women’s Giving Circle.
Additionally, any social media (including: Twitter, Facebook, and Newswire) promotion
of the research will include Women'’s Giving Circle recognition as the primary funding
source for the project. Furthermore, our collaborator, Ms. Brooke Bouza, has
established connections with writers at The Arkansas Traveler, we will utilize those
contacts to promote our research in The Arkansas Traveler with recognition of the
Women'’s Giving Circle as the primary funder of the research. We anticipate that
promotion of our research will not only promote Women'’s Giving Circle as the funder of
this project, but also that promotion of our research will also inspire other young women
scientists to pursue careers in biomedical sciences as the student leader of the project
will be a female PhD student.



Grant Proposal

What is the specific scholarly or community needs your grant request addresses?
(100 word maximum)

Our recent work in males demonstrates need to focus on cancer-cachexia early in
clinical cancer treatment, but such data in females currently does not exist. Less than
100 published studies of cancer-cachexia in female rodents currently exist,
compared to >1,000 studies in males, demonstrating chronic underrepresentation of
females in cancer-cachexia research. Biomedical research sets the foundation for
therapeutic development, yet the lack of studies in female models impairs the ability
for efficacious treatments for women. Therefore, data in female models are

necessary to develop best clinical practices for both men and women to improve
ultimate prognosis for all patients.

How does your proposed project or program assess how these needs will be redressed?
(100 word maximum)

Cancer-cachexia remains a significant problem, with many cancer deaths attributed
to cachexia. Current treatments for cancer-cachexia are ineffective leading to calls for
preventive medicine, therefore a need remains to investigate the development of
cancer-cachexia. The mechanisms underlying cachexia are unknown, especially in
females, partially due to the underrepresentation of females in biomedical research.
We will investigate the physiology of cancer-cachexia progression in females to
delineate mechanisms of cancer progression in female models. By filling this major
gap in cancer-cachexia research we will provide evidence that can be utilized to best
develop efficacious therapies in all cancer patients.



Describe any unique and/or innovative aspects of your project or program that improves
what is already known about your area of inquiry. (100 word maximum)

We are the first to develop a time course-based model to examine development of
cancer-cachexia, allowing in depth analysis of cachexia progression. To date, such a
model has never been performed in females. Our methodology takes a multi-pronged
approach to examine whole muscle and mitochondrial health during cancer-cachexia
which has never been done. Estrogen promotes mitochondrial health; therefore,
estrogen regulation may be a key target for cachexia treatment in women. This will be
the first study to examine cancer-cachexia progression in females, as well as estrogen
and its relationship to mitochondrial function and subsequent muscle wasting in
development of cancer-cachexia.

Please list up to five (5) expected outputs and outcomes with corresponding
measurements. (Please note: just listing outputs is not sufficient.)

We will measure the following parameters with anticipated outcomes:

1. We will measure body weight, tumor mass, muscle mass and muscle function
during cancer development. We anticipate a progressive decline in body weight and
muscle mass with cancer progression and a subsequent increase in tumor mass. We
will measure muscle strength using a device that can measure the strength of the front
and hind limb muscles of mice. We anticipate a progressive decline in muscle function
throughout the cancer development.

2. From our previous research, it appears mitochondrial dysfunction contributes to
muscle wasting; therefore, we will measure mitochondrial health by various methods
including: microscopy, reactive oxygen species production, and cell signaling
measurements. We anticipate a progressive increase in mitochondrial stress with
cancer progression.

3. As estrogen may mediate mitochondrial health, we will measure circulating
estrogen, estrogen receptors, as well as markers of estrogen signaling. We anticipate



Document if there are other programs/projects that attempt to address the same needs
as your proposal. If so, describe whether and how you will collaborate with them.(100-
word maximum)

We are the only laboratory currently investigating time course progression of
cancer-cachexia. Our work aligns with the interests of several researchers on campus
whom we have recruited to aid in this work. Dr. Kyle Quinn, Biomedical Engineering,
has extensive experience in mitochondria-specific microscopy and will greatly
increase our capacity to investigate multiple aspects of mitochondrial function and its
relationship to health. Furthermore, we will also collaborate with Ms. Brooke Bouza, a
PhD student in Public Health, with a specialty in estrogen physiology, for assistance
with interpretation of estrogen data and communication of our study to promote
improved public health outcomes.

Demographic Considerations

First generation students engaged in the project: O Yes @ No

Number of current UA students engaged in the project: |8

Geographic region served:

O Northwest Arkansas

O Southwest Arkansas

O Northeast Arkansas

O Southeast Arkansas

O Central Arkansas

@ Campus

Budgetary Considerations

Have you received WGC Funding before?
O Yes

® No


npgreene
Text Box
8


Please provide the year(s) and project name(s).

Total proposed budget for project or program: (proposed budgets of more than $20K will

not be considered; in typical years WGC proposals fall within in the $5-10K range):
¢ 13,000

Should match Item 1 on Budget Request sheet.

Please list total funding commitments from external or campus sources to date:
$0
Should match Item 2 on Budget Request sheet.

How much, if any, of your request involves funding for the following?
Please estimate using percentages

Student Compensation: 0 %

Equipment: 5500 %

Total funds requested from WGC Grant:
¢ 13,000

Should match Item 3 on Budget Request sheet.



)& OEE0 DOTEAAD TO BOTCOA T x<ElT ATTOETOA AROAO 7 =# COATO T TTAU EAQ AAAT 0PATON DIAAGA
We fully anticipate funds from WGC will fund the current research proposal. We will
use data from the current research proposal for publications as well as preliminary
data for subsequent grant funding from other agencies, specifically the NIH National
Cancer Institute, who has a prime interest in cancer-cachexia research, for future
research projects. Notably, the NIH has recently established research initiatives to
improve scientific rigor and reproducibility by the inclusion of females in biomedical
research. On all accounts the proposed studies are critical to enhance the translation

of biomedical research into improved clinical practices for cancer patients of both
sexes.

In the rare case that grant resources cannot be expended, be prepared to return the
remaining funds to WGC.

If selected as a recipient for a WGC grants, you will be required to submit two progress

reports, including a budget summary, as well as a poster of your project for purposes of
grant presentation.

Please be sure to save this document within the Grant Application Packet.



Women's Giving Circle Grant Application
Grant Budget Request

College or Unit Affiliation: College of Education and Health Professions

Proposal Title:

Primary Contact Name:

Progression of cancer-cachexia-induced wasting in female mice

Dr. Nicholas Greene

(Itemized summary of planned expenses for 2017 grant cycle & estimated income for the period.)

Expenses
ltemn Toéildlzlr;p((])jal AmFouunndteAdlr(ezz;ldy Amount Needed Amount Requested from
Personnel NA NA NA
Fringe Benefits NA NA NA
Travel NA NA NA
(e.g. airfare)
Student Compensation NA NA NA NA
Equipment 5500 0 5500 5500
Supplies / Materials 4600 0 4600 4600
(e.g. medical syringes)
Marketing NA NA NA NA
(e.g. brochures)
In-Kind Goods/Services |NA NA NA NA
Other 2900 2900 2900 2900
Total Expenses 13000 13000 13000

Funding Commitments to Date

Source

Amount

Committed (2)

Open Grant Requests
(Grants requested but
not committed)

Subtotal

Total Income

Comments: Please use this section to explain / clarify any line item.

Minimum funds
requested from WGC

13000

Black boxes represent line
items the WGC does not
fund.

Supplies:Cell culture equipment (for growth of the cancer cells)-$1000, Elisa Kits to measure plasma concentration of
Estrogen-$1300, Estrogen receptor antibody to measure estrogen receptors in the muscle-$300, Various other chemicals,
supplies and reagents-$1000

Materials:Force Measurement equipment to measure in vivo muscular strength in mice-$5500
Other: Animal Housing- $400, Animal Purchase (91 animals)-$2500
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	College and Unit: College of Education and Health Professions, Department of Health, Human Performance and Recreation
	Title of proposal: Progression of cancer-cachexia-induced wasting in female mice
	Point of contact: Nicholas P. Greene
	Point of contact title: Assistant Professor
	Point of contact phone number: 479-575-6638
	Point of contact email: npgreene@uark.edu
	Total amount requested: 13,000
	Date: 5-10-17
	Date_2: 5-10-17
	Title of Proposal: Progression of cancer-cachexia-induced wasting in female mice
	Please specify OTHER unit affiliation: 
	Primary Contact and Title: Nicholas P. Greene, Ph.D. Assistant Professor
	Primary Contact Email: npgreene@uark.edu
	Primary Contact Phone Number: 479-575-6638
	Program Summary: Cancer-associated muscle wasting (cancer-cachexia) is responsible for 20-40% of cancer-related deaths. However, recent trends in clinical care do not consider cachexia until significant (>15%) weight loss, when it is largely irreversible despite recent calls for focus in prevention. Therefore, understanding mechanisms causing cachexia is imperative for improved clinical care. Women differ in cachexia progression and prognosis compared to men. However, little research has investigated mechanisms of cancer-cachexia development in females, which makes evidence-based treatment decisions for female patients impossible. We recently obtained evidence that muscle mitochondrial health deteriorates long before cachexia in male mice (manuscript in review), which may mediate development of cancer-cachexia. However, similar data in females currently does not exist. Estrogen may promote mitochondrial health; therefore, estrogen alterations in females may be a key regulator for mitochondrial and overall health during cancer-cachexia progression. Thus, we will investigate estrogen in relation to mitochondrial health during cancer-cachexia in female mice. To do this, we will implant tumors in female mice and measure time course progression of cancer. Across cancer progression we will evaluate body weight, muscle mass, muscle strength, tumor size, estrogen and mitochondrial health. Using this methodology, we will be the first to directly investigate cancer-cachexia progression in females.  
	Please list media: Once completed and published in a peer-reviewed journal, we will promote our research on our laboratory twitter page (@UA Muscle Metabolism), the Exercise Science Research Center Facebook (https://www.facebook.com/UAhpl/) and webpages (https://exercisescience.uark.edu/) as well as the University of Arkansas Newswire. Furthermore, once completed this research will be presented at the Health, Human Performance and Recreation weekly Seminar Series, which will be promoted via the University of Arkansas Newswire. We will work with intradepartmental faculty and graduate students in Public Health to enhance communication of our findings with the local medical and health interest communities. 
	If your project is funded: If funded, any publications from this project including: manuscripts, conference presentations or abstracts will recognize funding from the Women’s Giving Circle. Additionally, any social media (including: Twitter, Facebook, and Newswire) promotion of the research will include Women’s Giving Circle recognition as the primary funding source for the project. Furthermore, our collaborator, Ms. Brooke Bouza, has established connections with writers at The Arkansas Traveler, we will utilize those contacts to promote our research in The Arkansas Traveler with recognition of the Women’s Giving Circle as the primary funder of the research. We anticipate that promotion of our research will not only promote Women’s Giving Circle as the funder of this project, but also that promotion of our research will also inspire other young women scientists to pursue careers in biomedical sciences as the student leader of the project will be a female PhD student. 
	Group1: a new program
	How does your proposed project or program assess: Cancer-cachexia remains a significant problem, with many cancer deaths attributed to cachexia. Current treatments for cancer-cachexia are ineffective leading to calls for preventive medicine, therefore a need remains to investigate the development of cancer-cachexia. The mechanisms underlying cachexia are unknown, especially in females, partially due to the underrepresentation of females in biomedical research. We will investigate the physiology of cancer-cachexia progression in females to delineate mechanisms of cancer progression in female models. By filling this major gap in cancer-cachexia research we will provide evidence that can be utilized to best develop efficacious therapies in all cancer patients.  
	What is the specific scholarly or community needs: Our recent work in males demonstrates need to focus on cancer-cachexia early in clinical cancer treatment, but such data in females currently does not exist. Less than 100 published studies of cancer-cachexia in female rodents currently exist, compared to >1,000 studies in males, demonstrating chronic underrepresentation of females in cancer-cachexia research. Biomedical research sets the foundation for therapeutic development, yet the lack of studies in female models impairs the ability for efficacious treatments for women.  Therefore, data in female models are necessary to develop best clinical practices for both men and women to improve ultimate prognosis for all patients. 
	Describe any unique and/or innovatice aspects: We are the first to develop a time course-based model to examine development of cancer-cachexia, allowing in depth analysis of cachexia progression. To date, such a model has never been performed in females. Our methodology takes a multi-pronged approach to examine whole muscle and mitochondrial health during cancer-cachexia which has never been done. Estrogen promotes mitochondrial health; therefore, estrogen regulation may be a key target for cachexia treatment in women. This will be the first study to examine cancer-cachexia progression in females, as well as estrogen and its relationship to mitochondrial function and subsequent muscle wasting in development of cancer-cachexia.  
	Please list up to five expected outputs: We will measure the following parameters with anticipated outcomes: 
1. We will measure body weight, tumor mass, muscle mass and muscle function during cancer development. We anticipate a progressive decline in body weight and muscle mass with cancer progression and a subsequent increase in tumor mass. We will measure muscle strength using a device that can measure the strength of the front and hind limb muscles of mice. We anticipate a progressive decline in muscle function throughout the cancer development. 
2. From our previous research, it appears mitochondrial dysfunction contributes to muscle wasting; therefore, we will measure mitochondrial health by various methods including: microscopy, reactive oxygen species production, and cell signaling measurements. We anticipate a progressive increase in mitochondrial stress with cancer progression. 
3. As estrogen may mediate mitochondrial health, we will measure circulating estrogen, estrogen receptors, as well as markers of estrogen signaling. We anticipate estrogen to progressively decrease, which will be related to deteriorations in muscle mitochondrial health and ultimately whole body health. 
We anticipate the following outputs: 
1. We anticipate no less than 3-4 peer-reviewed research manuscripts detailing the time course of progression of cancer-cachexia in female mice which will be part of Ms. Megan Rosa-Caldwell’s doctoral dissertation. Additionally, we anticipate multiple abstracts submitted to local and national conferences with subsequent presentations at those conferences from this project. 
2. Presentations at the Washington Regional Center weekly cancer conference and the Annual Meeting of the American College of Sports Medicine; from these presentations, we hope to establish a relationship with the cancer center at Washington Regional in order to take the next steps of investigating cancer progression in human models and develop national/international collaborations and contacts in cancer-cachexia.

	Document if there are other programs/projects: We are the only laboratory currently investigating time course progression of cancer-cachexia. Our work aligns with the interests of several researchers on campus whom we have recruited to aid in this work. Dr. Kyle Quinn, Biomedical Engineering, has extensive experience in mitochondria-specific microscopy and will greatly increase our capacity to investigate multiple aspects of mitochondrial function and its relationship to health. Furthermore, we will also collaborate with Ms. Brooke Bouza, a PhD student in Public Health, with a specialty in estrogen physiology, for assistance with interpretation of estrogen data and communication of our study to promote improved public health outcomes.
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	If this project will continue when WGC grant money is spent: We fully anticipate funds from WGC will fund the current research proposal. We will use data from the current research proposal for publications as well as preliminary data for subsequent grant funding from other agencies, specifically the NIH National Cancer Institute, who has a prime interest in cancer-cachexia research, for future research projects. Notably, the NIH has recently established research initiatives to improve scientific rigor and reproducibility by the inclusion of females in biomedical research. On all accounts the proposed studies are critical to enhance the translation of biomedical research into improved clinical practices for cancer patients of both sexes. 


