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APPLICATION GUIDELINES 

 

The Faculty Internal Research Program (FIRP) provides a source of funding for full-time 

faculty research projects in all disciplines. The purpose of these grants is not to supersede 

external funding, nor to provide ongoing support for a project. Rather, FIRP funds are 

intended to provide start-up funding for novel research projects and/or to support research 

which cannot be funded through other sources. FIRP awards may also serve as a source of 

funding for substantially revised projects that have been previously funded through this 

mechanism. Priority consideration will be given to faculty who have not received FIRP 

funding in the prior year. Faculty who have received these funds should work with the Office 

of Research and Sponsored Programs (ORSP) to identify and pursue continuation of funding 

(generally through external sources) for their research projects. 

 

Proposals are accepted twice a year. Funding decisions are made by the Faculty Research 

Committee (FRC) at its meetings in November and April. Reminders are sent to all full-time 

faculty in October and March, advising of the deadlines for those funding rounds. 

 

Grants of up to $2,000 per academic year may be awarded for an individual proposal and 

$3,000 for an internally collaborative proposal. Faculty members who received an award of 

less than $2,000 in the Fall semester may submit another application in the Spring for up to a 

combined $2,000 Fall/Spring total. Each year, the University makes available a total of 

$40,000 for these grants. Distribution of the funds is determined based upon substantive 

review of the individual proposals. 

 

 

Items NOT funded under this program: 

 Student research projects. Students should contact ORSP for available funding sources. 

 Student assistants fulfilling academic requirements (e.g. honors, thesis research). 

 Faculty member stipends.* 

 Expenses for Journal Publication. 

 Teaching/Curriculum Development.* 

 Travel to conferences.* 

 Sabbatical relocation and living expenses. 

 

*See Faculty Development Provost’s Office website for further information. 

 

 

 

 

http://www.scranton.edu/academics/provost/faculty-development.shtml
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APPLICATION INSTRUCTIONS 
 

I. COVER SHEET 

 

A. Identification - fill in the blanks as follows: 

1. Name and Department of each applicant; 

2. Title of proposal; 

3. Total Amount being requested; 

4. Start Date of project; 

5. End Date of project, and; 

 

B. Approval Status (if required for your project). Note: If IACUC, IRB, or IBC approval 

is required, a protocol must have been at least reviewed by the appropriate 

committee, thus pending approval, at the time of submission of the funding 

proposal. The associated protocol must be submitted and reviewed by 

November 30 for Fall submissions and by April 30 for Spring submissions. 

a. IACUC (Institutional Animal Care and Use Committee) Date of Approval or  

Review Date, if pending 

b. IRB (Institutional Review Board for the Protection of Human Subjects) Date 

of Approval or Review Date, if pending 

c. IBC (Institutional Biosafety Committee) Date of Approval or Review Date, if 

pending 

 

C. ABSTRACT (use space provided only): The abstract MUST provide a descriptive 

overview of the entire project using language that can be understood by reviewers 

who are not subject matter experts (i.e., must be written in layman’s language). 

Include statements concerning the project’s significance, the proposed activities, 

and the project’s intended objectives. Proposals which include abstracts 

containing purely technical language will not be approved. 

 

II. BUDGET - Please use Budget Form provided. Itemize all budget requests and explain 

items included on Budget Form, e.g., calculation base, relevance to the project, how 

additional expense will be covered. 

 

A. Salaries and wages – include here all persons employed by the University and paid 

through the University payroll. (Note: all students must be paid through University 

payroll.) Funds may be requested to cover the cost of hiring students to assist in a 

faculty member's project at the rate of $10 per hour for undergraduate students, 

up to $14 per hour for undergraduate students with special expertise (e.g., 

graphics, web design, data analysis, software or other expertise as described in the 

budget justification) required by the project, and $14 per hour for graduate  

 

http://matrix.scranton.edu/academics/provost/research/research-compliance/IACUC.shtml
http://matrix.scranton.edu/academics/provost/research/research-compliance/IRB.shtml
http://matrix.scranton.edu/academics/provost/research/research-compliance/IBC.shtml


The University of Scranton 

Office of the Provost 

FACULTY RESEARCH COMMITTEE – INTERNAL RESEARCH GRANTS 

 rev 09/2018  

 
3 

 

students. Students working on research to fulfill educational requirements (e.g. 

honors work, thesis research, etc.) may not be paid under this program. 

 

B. FICA is required by the IRS for all University personnel. Calculate at 7.65% of 

salaries and wages. 

 

C. Consultants and Fee-for-Service Personnel - include all persons not employed by 

the University of Scranton. FICA is not required; a 1099 form will be issued if 

applicable. 

 

D. Supplies include all consumables such as laboratory supplies, paper, stationery, 

envelopes, stamps, computer disks, or any project-specific software. This budget 

category also includes non-consumable lab materials and small “equipment.”  

Note: The University definition of equipment is an article of non-expendable, 

tangible, personal property costing $5,000 or more per unit. Any questions about 

this definition should be directed to the ORSP. 

 

E. Tablet Computers. Funding for the purchase of an iPad or other tablet computer 

may be granted at the discretion of the FRC. A persuasive justification for the 

need of this type of system, specific to the proposed research, is crucial for 

consideration of the expense. 

 

F. Only equipment (including tablet computers) that is specific to the project will 

be considered for funding. Equipment purchased under an internal grant remains 

the property of the University following completion of the project. 

 

G. Travel is supported when essential to the research project and must be explained 

in the Budget Justification. If travel is needed for collaboration, explain why this 

cannot be accomplished using technology. Calculate expenses at the University 

approved rates. 

 

H. If total project expenses exceed allowable funding, identify the source of the 

additional funds. 

 

III. BUDGET JUSTIFICATION: Provide a written explanation of each component of the 

budget, which "justifies" the cost in terms of the proposed work. The explanations 

should focus on how each budget item is required to achieve the aims of the project 

and how the estimated costs in the budget were calculated. The Budget Justification 

should follow the order of the budget items in the form and as explained above. 

 

 

 

http://web2.scranton.edu/purchasing/Travel-Policy.pdf
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IV. NARRATIVE (Limited to six pages): Narrative must be 11-point font or larger and 

must be double-spaced. If the narrative does not meet these requirements, or 

exceeds six pages in length, the proposal will not be reviewed. 

 

Please note: The FRC is composed of faculty from a variety of disciplines. With that 

in mind, the narrative should be written for a general audience using layman’s 

language. 

 

A. Background and Significance: Discuss your project in the context of your research 

agenda and your academic field, including documentation/justification with 

citations from the literature, as appropriate. This section should include relevance 

and significance of the proposed project. 

 

B. Objectives of the Research Project: This section must describe the specific 

objects/goals of the project in detail, and must include a timeline for the project. 

 

C. Methodology: This section should answer the question: “How, when, and where do 

you intend to perform the study?” Describe project activities in detail. Note:  

Methodology section must include a detailed description of the method of data 

analysis, including statistical analyses, which will be employed, if applicable. 

 

D. References: List references cited. 

 

E. Dissemination Plans: Discuss plans to disseminate your results, e.g., conferences, 

publications, and any other research products. 

 

F. Additional Funding Sources/Plans for Continuation of Funding: Describe other 

sources of funds sought and/or awarded for this project (via internal or external 

funding mechanisms). The Budget section of the application should clearly identify 

how other funds, if any, will be utilized for the project, and what specific costs 

this grant would cover. Also describe plans for seeking future extramural support 

for the project. NOTE: FIRP funds are intended to serve as initial funding, not 

ongoing project support. Therefore, faculty seeking this funding should present a 

plan for obtaining external support for the research beyond the proposed award 

period. 

 

V. BIOGRAPHICAL INFORMATION – All applicants (1 page each): Include only 

information which is pertinent to the project, most recent degree, and relevant 

publications. 
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For each applicant, provide a list of all Internal Research Grants received in the past 

three years. Please list each project as follows: 

1. Title of project 

2. Date funded 

3. Amount funded 

4. Results of project, e.g. publications, presentations, external funding 

sought/received (source and amount). 

 

NOTE: A final report for each grant must be submitted to the ORSP within 60 days of 

the end of the award period. Failure to submit a final report will prohibit the faculty 

member from submitting any future FIRP applications. 

 

SUBMISSION INSTRUCTIONS 
 

Save your completed cover sheet, budget page, and the full proposal in one complete 

document (either MS Word or PDF) and send it as an e-mail attachment to 

linda.walsh@scranton.edu. 

 

E-mail confirmation of receipt of your proposal will be sent. Should you not receive 

confirmation within two business days, please call ext. 7520. 

 

REVIEW CRITERIA 

 

 Merit of the proposal and relationship to the discipline’s body of knowledge 

 Appropriateness of budget 

 Clarity of the proposal 

 Rigor of the project design 

 Potential for publication or presentation 

 Potential of the project for external funding or evidence that external funding is not 

available. 

 Evidence of applicant’s ongoing scholarly productivity 

 

 

Note: An Internal Research Funding application should be able to stand on its own. All 

proposals will be evaluated solely upon the information presented. Please be certain that 

all criteria above (and all specific questions contained in the instructions below) are fully 

addressed in the body of the application. Failure to do so will result in rejection of the 

proposal. 

mailto:linda.walsh@scranton.edu
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Please carefully read the Guidelines and Instructions before preparing your proposal.  

Proposals lacking requested details may be rejected. 

I. APPLICATION FORM/COVER SHEET

APPLICANT(s): 

Name:  Dept:  Signature: ________________________ 

Name:  Dept:  Signature: ________________________ 

Name:  Dept:  Signature: ________________________ 

TITLE OF PROPOSAL: _____________________________________________________________ 

_______________________________________________________________________________ 

Total amount requested: $ __________________ 

Project Start date: ____________    Project End date: _______________ 

Approvals (if required) 

IACUC     Date Reviewed    Date Approved 

IRB         Date Reviewed    Date Approved 

IBC         Date Reviewed  Date Approved  

**************************************************************************** 
ABSTRACT [Using only the space provided on this page, please enter your Abstract 
here. Use layman's language.] 
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II. BUDGET

Amount 

A. Salaries and Wages (students and other personnel paid through University

payroll) – specify no. of hours and hourly wage

A. Total Salaries & Wages

B. FICA (0.0765 x total salaries and wages)

B. Total FICA

C. Consultants and other Fee-for-Service Personnel (personnel paid via check

voucher) - specify no. of hours and hourly wage

C. Total Consultants

D. Equipment

D. Total Equipment

E. Supplies

E. Total Supplies

F. Travel (itemize mileage, per diem, hotel, airfare)

F. Total Travel

G. Other

G. Total Other

H. TOTAL PROJECT COST

I. AMOUNT REQUESTED (Max. $2,000 individual; $3,000 collaborative)

J. Subtract I from H - If H is greater than I, explain in Budget Justification how

the additional expense will be covered.
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     III. BUDGET JUSTIFICATION (one page) 

 

 

 

 

IV. NARRATIVE (maximum six pages) 

 

 

 

 

V. BIOGRAPHICAL INFORMATION (one page for each investigator) 

 

 

 

 

 


	Name: Tim Foley
	Dept: Chemistry
	Name_2: 
	Dept_2: 
	Name_3: 
	Dept_3: 
	Date Reviewed: 
	Date Approved: 
	Date Reviewed_2: 
	Date Approved_2: 
	Date Reviewed_3: 
	Date Approved_3: 
	A Salaries and Wages students and other personnel paid through University payroll  specify no of hours and hourly wage: 0
	A Total Salaries  Wages: 0
	B FICA 00765 x total salaries and wages B Total FICA: 0
	C Consultants and other FeeforService Personnel personnel paid via check voucher specify no of hours and hourly wage: 0
	C Total Consultants: 0
	D Equipment: 0
	D Total Equipment: 0
	E Supplies: 
	E Total Supplies: 2,000
	F Travel itemize mileage per diem hotel airfare: 
	F Total Travel: 0
	G Other: 0
	G  Total Other: 0
	H TOTAL PROJECT COST: 
	I AMOUNT REQUESTED Max 2000 individual 3000 collaborative: 
	J Subtract I from H If H is greater than I explain in Budget Justification how the additional expense will be covered: 
	Text1: Relationship between disulfide bonding and aggregation of brain proteins 
	Text2: 2,000
	Text3: 12/04/23
	Text4: 12/03/24
	Text6: Background and Significance
The precise biochemical events that detour healthy brain aging and set the course for neurodegenerative disorders (NDD) such as Alzheimer's disease and Parkinson's disease are unknown. Metabolic perturbations, giving rise to ill-defined "oxidant stress" (Foley, 2019), and the unfolding and aggregation (clumping together) of proteins (Kepchia et al., 2020; Cuanalo-Contreras et al., 2023) are correlates of the aging brain that have long been studied, independently, as possible drivers of NDD. Thus, oxidant stress can adversely affect the functions of proteins by promoting oxidations (removal of electrons) of these biomolecules while the aggregation of proteins can give rise to neurotoxic forms of proteins that are potential agents of disease. However, the full significance of oxidant stress and protein aggregation for brain aging and NDD, and the relationships between these aberrant biochemical changes, remain to be clearly established.
 
Proteins are polymers of amino acids that are encoded by our genes and that perform the many functions necessary for life. Cells express many thousands of proteins, each containing different numbers and sequences of amino acids, that fold into unique structures. Oxidant stress can lead to diverse oxidations, by complex pathways, of various of the amino acids. These can cause either reversible or irreversible changes in the protein structure. While either of these categories of oxidations can be detrimental to protein function and stability, reversible modifications of the sulfur atom of the amino acid cysteine, in particular, have also emerged in the context of the regulation of protein activity (Foley, 2019). The most stable products of thiol oxidations are disulfide (S-S) bonds that can link pairs of cysteines that are within the same protein (intraprotein) or in two distinct, albeit interacting, proteins (interprotein). Many proteins, particularly those located in the relatively oxidizing extracellular space, contain native disulfide bonds which are permanent structural features of these proteins. In principle, many proteins, including those located in more reducing intracellular compartments, can also form non-native disulfide bonds transiently in response to oxidant stress. Native disulfide bonds are well established to stabilize protein structures and can be readily predicted from protein structure analyses. In contrast, the formation of non-native disulfide bonds must be determined empirically. Challenges to capturing proteins, from cells or tissues, forming non-native disulfide bonds have impeded an understanding of the relevance of these transient sulfur-sulfur crosslinks to tissue health and disease. 
 
To address this challenge, we previously developed a chemical procedure, redox phenylarsine oxide (PAO)-affinity chromatography, to capture proteins forming non-native disulfide bonds (Foley et al. 2010). We have since studied the scope, targets, and functional significance of these disulfide bonds in proteins from rat brain (Foley et al. 2014; Foley et al., 2016; Foley et al. 2020; Foley et al. under review). Our findings argue that non-native disulfide bonding can occur to a substantial extent in some proteins under healthy physiological conditions, suggesting that at least some non-native disulfide bonds may serve as regulatory switches, able to turn on or off the activity of the protein. We have also observed the selective enrichment of certain proteins from brain, including triosephosphate isomerase (TPI) (Foley et al. 2010; Foley et al., unpublished observations), in the disulfide bond-forming population of proteins under conditions of oxidant stress. The disulfide bonding in TPI appears to be intramolecular rather than intermolecular. Notably, TPI is a misfolding-prone protein (Ford et al., 2019) that, when mutated, has been linked to rare neurological disorders (Orosz et al., 2009). These preliminary findings have prompted my hypothesis that non-native, intramolecular, disulfide bond formation may occur following the partial unfolding of misfolding-prone proteins following exposures to oxidant stress in order to prevent further unfolding and aggregation to neurotoxic forms (Fig. 1). Thus, disulfide bond formation may oppose the destabilizing effects of other oxidation reactions in proteins that are most vulnerable to oxidant-induced unfolding and aggregation. 
 
Fig. 1. Formation of intraprotein disulfide bonds in partially unfolded forms of TPI and other misfolding-prone proteins may stabilize partly unfolded intermediates, preventing further unfolding and aggregation that can otherwise lead to potentially neurotoxic forms of these proteins. Reductive cleavage of the stabilizing disulfide bond may, however, return the protein to a misfolding and aggregation pathway. 
 
Objectives
The work proposed here will employ commercially-available rabbit brains as a source of brain proteins. The objectives are as follows:
(i) To identify brain proteins that exhibit high propensities for the formation of disulfide bonds in vitro
(ii) To identify brain proteins that form insoluble aggregates in response to oxidative stress in vitro
(iii) To examine the effects of disulfide bond formation on protein aggregation    
 
The results of this study are expected to shed new light on the relationships between non-native disulfide bond formation and aggregation in proteins.   
 
Methodology
To identify brain proteins that exhibit high propensities for the formation of disulfide bonds in vitro 
These experiments will employ rabbit brains as a source of brain proteins and biochemical procedures as described previously by us (Foley et al., 2010; Foley et al., 2014; Foley et al., 2016; Foley et al., 2020). Rabbit brains will be purchased from Pel Freez Biologicals (Rogers, AZ), shipped to us on dry ice, and stored frozen at -80 oC. Briefly, biochemical methods will include (i) subcellular fractionation of the rabbit brains by homogenization and centrifugation, (ii) isolation of proteins forming non-native disulfide bonds by PAO-affinity chromatography, (iii) and analyses of the disulfide bond forming proteins by gel electrophoresis, western blotting, and mass spectrometry. The mass spectrometry experiments will be performed in cooperation with MS Bioworks (Ann Arbor, MI). 
There are two fundamental differences between the work proposed here and our earlier studies. First, as noted above, we will employ commercially available rabbit brains instead of brains obtained from rats housed in the Loyola animal facility. Advantages of the rabbit brains are that they (i) will provide much more tissue protein per brain than do rat brains and (ii) are less expensive than the costs of purchasing and maintaining laboratory rats. Second, the aim of the experiments proposed here is to capture and identify proteins forming non-native disulfide bonds in response to oxidant stress, in vitro, while our earlier works focused on the formation of disulfide bonds in the brain, in vivo. Thus, our previous studies required that we prevent postmortem redox changes in protein thiols in the rat brains by (i) flash-freezing the brains immediately following animal euthanasia and (ii) chemically blocking, at the time of homogenization of the brain tissue, reduced protein thiols so that they could not be oxidized to form disulfide bonds. The research proposed here will permit oxidations of protein thiols after homogenization of the rabbit brains under study, i.e., in vitro. Reduced protein thiols will not be chemically blocked to quench the formation of disulfide bonds until after we have collected, by centrifugation, the soluble protein fractions to be studied. Preliminary results show that non-native disulfide bond formation can increase markedly in some proteins under these conditions even in the absence of added oxidants. Nevertheless, the effects of added oxidants will be examined in select experiments.      
In addition to TPI, preliminary results have identified alpha-enolase, creatine kinase B, and glyceraldehyde-3-phosphate dehydrogenase as other proteins exhibiting high tendencies for non-native disulfide bond formation in response to oxidative stress. Antibodies to these proteins will be purchased from Santa Cruz Biotechnology (Dallas, TX) to assess the extents of disulfide bond formation in these proteins following fractionation by PAO-affinity chromatography.
 
To identify brain proteins that form insoluble aggregates in response to oxidative stress in vitro
These experiments will employ similar conditions to the experiments outlined above with the exception that proteins will be fractionated by exploiting differential solubilities in detergents of increasing strength rather than by PAO-affinity chromatography. The rationale for use of detergents in this capacity is that proteins become less soluble in detergents as they aggregate such that protein aggregates can be separated from soluble, non-aggregated, proteins by centrifugal sedimentation following addition of detergents. One challenge here will be that many methods have been employed using various detergents and centrifugation parameters (Kepchia et al., 2020; Cuanalo-Contreras et al., 2023). Thus, I anticipate that a large part of the effort on this objective will be spent trying, adapting, and optimizing these previously published methods to find one that is compatible with our experimental conditions and our limitations with respect to centrifugation capacity. Another predicted obstacle is that more severe oxidant stress may be required to achieve measurable protein aggregation than is required to promote disulfide bond formation. It is likely that oxidants, such as hydrogen peroxide or peroxynitrite, will have to be added. 
Proteins forming aggregates will be analyzed by gel electrophoresis, western blotting, and mass spectrometry as described by us earlier (Foley et al., 2010; Foley et al., 2014; Foley et al., 2016; Foley et al., 2020).  
 
To examine the effects of disulfide bond formation on protein aggregation    
This objective will be relatively straightforward once the method for capturing aggregate-forming proteins and the experimental conditions required to promote protein aggregation, as outlined above, are established. The influence of protein disulfide bonding on protein aggregation will be investigated by determining the effects of the chemicals dithiothreitol and tris(2-carboxyethyl)phosphine on aggregation. These substances are reducing agents that cleave disulfide bonds.  
 
References
Cuanalo-Contreras K, Schulz J, Mukherjee A, Park KW, Armijo E, Soto C (2023) Extensive accumulation of misfolded protein aggregates during natural aging and senescence. Front Aging Neurosci 14:1090109.
Foley TD, Stredny CM, Coppa TM, Gubbiotti MA (2010) An improved phenylarsine oxide-affinity method identifies triose phosphate isomerase as a candidate redox receptor protein. Neurochem Res 35:306-314.
Foley TD, Cantarella KM, Gillespie PF, Stredny ES (2014) Protein vicinal thiol oxidations in the healthy brain: not so radical links between physiological oxidative stress and neural cell activities. Neurochem Res 39:2030-2039.
Foley TD, Katchur KM, Gillespie PF (2016) Disulfide stress targets modulators of excitotoxicity in otherwise healthy brains. Neurochem Res 41:2763-2770.
Foley TD (2019) Reductive reprogramming: A not-so-radical hypothesis of neurodegeneration linking redox perturbations to neuroinflammation and excitotoxicity. Cell Mol Neurobiol 39:577-590.
Foley TD, Montovano G, Camacho Ayala M (2020) The reducible disulfide proteome of synaptosomes supports a role for reversible oxidations of protein thiols in the maintenance of neuronal redox homeostasis. Neurochem Res 45:1825-1838.
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Dissemination Plans
I anticipate that the results of this work will be presented at a national/international meeting devoted to biochemistry or neuroscience and, eventually, will be included as part of a more comprehensive study in an article to be submitted for publication in a peer-reviewed journal. 
 
 
Additional Funding Sources/Plans for Continuation of Funding 
 
The work proposed here will begin to investigate a novel hypothesis with immediate relevance to aging-related brain dysfunction and disease. The combination of a recently submitted article detailing several years of work by my group and preliminary results from the proposed study should support a competitive grant proposal submitted to the National Institutes of Health in the next couple of years.  
	Text7: Education and Training
Ph.D.                   1986-1992          Biochemistry                  University of Rhode Island, Kingston, RI 
Postdoc         1992-1997         Neurochemistry         Natl Inst Health, Rockville, MD 
 
Most Relevant Publications 
Foley TD, Stredny CM, Coppa TM, Gubbiotti MA (2010) An improved phenylarsine oxide-affinity method identifies triose phosphate isomerase as a candidate redox receptor protein. Neurochem Res 35:306-314.
Foley TD, Cantarella KM, Gillespie PF, Stredny ES (2014) Protein vicinal thiol oxidations in the healthy brain: Not so radical links between physiological oxidative stress and neural cell activities. Neurochem Res 39:2030-2039.
Foley TD, Cantarella KM, Gillespie PF (2016) Disulfide stress targets modulators of excitotoxicity in otherwise healthy brains. Neurochem Res 41:2763-2770.
Foley TD (2019) Reductive Reprogramming: A not-so-radical hypothesis of neurodegeneration linking redox perturbations to neuroinflammation and excitotoxicity. Cell Mol Neurobiol. 39:577-590.
Foley TD, Montovano G, Camacho Ayala M (2020) The reducible disulfide proteome of synaptosomes supports a role for reversible oxidations of protein thiols in the maintenance of neuronal redox homeostasis. Neurochem Res 45:1825-1838.
Foley TD, Wen H, Petsche EA, Fleming ER, and Hornickle JC (under review) Protein thiol oxidations reveal fundamental aspects of brain redox metabolism in health and aging.
 
Internal Research Funding and Results for Last Three Years  
Grants Funded
2022-2023
Purification of Redox-Responsive Metabolic Enzymes from Rabbit Brain, $2,000
 
2021-2022
Characterization of a disulfide-bonded form of triosephosphate isomerase from commercially-available rabbit brains subject to oxidative stress ex vivo, $2,000 
 
2020-2021
Redox Targeting of Glyceraldehyde-3-Phosphate Dehydrogenase in Cancer Cells, $2,000
 
Summary of Products During These Grant Periods (student co-authors in bold)
Published Manuscripts
Foley TD, Montovano G, Camacho Ayala M (2020) The reducible disulfide proteome of synaptosomes supports a role for reversible oxidations of protein thiols in the maintenance of neuronal redox homeostasis. Neurochem Res 45:1825-1838.
 
Manuscripts Under Review
Foley TD, Wen H, Petsche EA, Fleming ER, and Hornickle JC (under review) Protein thiol oxidations reveal fundamental aspects of brain redox metabolism in health and aging.
 
Meeting Presentations 
O'Hagan T, Foley TD, Gallagher A, Fleming E, Hornickle J, and Spak N (2022) Non-native protein disulfide bonding in brain proteins: Targets and proposed catalysis by peroxiredoxins. Presented at 2022 meeting of the American Society for Neurochemistry. 
 
Upcoming Meeting Presentations 
Foley TD, Wen H, Petsche EA, Fleming ER, and Hornickle JC (2023) Protein thiol oxidations reveal unexpected characteristics of brain redox metabolism in health and aging. To be presented at the November 2023 meeting of the Society for Neuroscience.
 
	Budget: Rabbit brains Pel Freez 1 x 25 brains $314 
Affi-Gel 10         Bio-Rad 1 x 25 mL $236
Protein Gels         Bio-Rad 2 x 10 w standards $167 x 2 = $334
Antibodies         SCBT 3 x $300 = $900
Mass Spectrometry         MS Bioworks 3 x $250 = $750
Protease inhibitor tablets Thermo-Fisher 1 x $419
Coomassie blue reagent Thermo-Fisher 1 x 1 L $143
Imperial protein stain       Thermo-Fisher 1 x 1 L $174
 
Total = $3,270
The difference will be funded by a combination of my FRAP resources and grants awarded to students in my research group. 
 
	Abstract: "Oxidant stress" associated with metabolic imbalances and the unfolding and aggregation of proteins are major correlates of the aging brain that have long been hypothesized to be causes of aging-related neurodegenerative disease. However, the significance of these correlates for the development of disease and the relationships between them have yet to be fully established. Oxidants can alter the structures of proteins, the workhorses of cells, by a myriad of chemical reactions that can adversely affect protein functions and stabilities but can also regulate protein activities. Indeed, prior work from my lab supports the view that reversible oxidations of sulfur atoms on proteins, resulting in disulfide (S-S) bonds, may serve as regulatory switches on certain proteins under low oxidant stress in healthy brain tissue. Based on preliminary findings, I hypothesize that disulfide bonds may also form selectively in misfolding-prone proteins at elevated oxidative stress to stabilize these proteins, preventing further unfolding and aggregation. Thus, disulfide bond formation may offset the destabilizing effects of other types of oxidation reactions in proteins. The research proposed here will employ commercially-available rabbit brains as a source of brain proteins to (i) identify proteins that exhibit high propensities for the formation of disulfide bonds at elevated oxidant stress in vitro, (ii) identify proteins that form insoluble aggregates in response to elevated oxidant stress in vitro, and (iii) examine the effects of disulfide bond formation on protein aggregation.     
 


