

[bookmark: R25_Trainee_Application]Application for NIH R25
Multi-Institutional Summer Undergraduate Research Program to Promote
	Sleep and Circadian Research Careers
· Send questions about applications and completed applications to the program director Prof. Ken Wright Kenneth.wright@colorado.edu
1. Completed version of this document
1. Copy of undergraduate transcript(s)
When submitting your application, indicate “Multi-Institutional R25 application” in the email subject line.
1. Two letters of recommendation - (must be submitted from the letter writer directly to kenneth.wright@colorado.edu). Please have letter writers indicate “Multi-Institutional R25 recommendation letter” and the trainees name in the email subject line.
The primary aim of this multi-institutional summer research, educational, and professional development training program is to prepare undergraduate students for advanced academic training in PhD and MD/PhD programs, foster their pursuit of sleep and circadian science careers.  This R25 training program is committed to excellence in the training of future biomedical research scientists. We welcome applications from all undergraduate trainees and recent graduates interested in pursuing careers in sleep and circadian science.  The summer school does not discriminate based on race, color, national origin, sex, age, disability, creed, religion, veteran status, marital status, political affiliation, political philosophy, pregnancy, sexual orientation, gender identity or gender expression in accordance with state, federal and Regent law. We believe that innovation in our research and training efforts is enhanced by unique perspectives and viewpoints. We are committed to providing a strong respectful and supportive community and the skills and resources to help our trainees meet their career and personal goals.

	APPLICANT NAME:
	CURRENT INSTITUTION, GRADE, AND DEGREE PROGRAM:

	EMAIL(s):
	EXPECTED GRADUATION DATE:

IF GRADUATED, DEGREE AND DATE:


	PHONE/CELL PHONE(s):
	

	CURRENT ADDRESS:
	ADDRESS/POSTAL CODES WHERE YOU GREW UP

	Date of Birth:
	

	Sex:
	

	Citizenship Status:
(U.S. citizen, noncitizen national or permanent resident)
	

	  Are You the First Generation in Your Family to Attend College?

	


	  Does Your Family Annual Income Qualify for Federal Disadvantaged   
  Assistance Loan?
	

	  Are You a Pell Grant Recipient?
	

	Have you experienced any challenges enroute to education that you have had to overcome?
	


















	How did you hear about us?
	









	Undergraduate GPA – If more than one institution provide for each institution
	

	Do you have any previous research experience(s). Please describe.
	


























	If currently employed by University of Colorado please provide:
	Employee ID#:
Campus:
Dept/Division:
Dept/Division Administrator’s email:




	
Where do you prefer to conduct your summer research? 
(see list at the end of this application for options and choose your top four and list them below).

	First Choice Faculty Name: Research Institution:
	

	Second Choice Faculty Name: Research Institution:
	

	Third Choice Faculty Name: Research Institution:
	

	Fourth Choice Faculty Name: Research Institution:
	

	PRIOR RESEARCH EXPERIENCE(S)
Research Institution: Research Program: Research Advisor: Department Title:
	

	OTHER RELEVENT EXPERIENCE(S)
Type of Experience: Organization Name: Dates: -
Average Hours Per Week: Experience Description:

	







Statement of Purpose

Describe any relevant past life, educational, and/or research experiences and explain how these experiences have contributed to your personal and professional growth. Describe your career goals and interest in a research career that may incorporate sleep and circadian research.
































































































Attachment: Copy of undergraduate transcript(s) – unofficial copy permitted 

Multi-Institutional Summer Undergraduate Research Program to Promote
[bookmark: _Hlk130301234]Sleep and Circadian Research Careers
Please reach out to the Training program director with questions. Prof. Ken Wright Kenneth.wright@colorado.edu

General Criteria and Selection Process of Mentees

See information for this R25 at the dedicated webpage: https://www.colorado.edu/iphy/research/sleep-and-chronobiology/r25-training-grant
Eligibility
Applicants must:
· Be current or recently graduated undergraduate students
· Have completed at least two semesters of university; students who have completed an undergraduate degree in the past year from the application due date and have not attended a PhD or MD/PhD program are eligible
· Have a cumulative G.P.A. of 3.0 or above
· Demonstrate interest and potential to pursue graduate study toward a PhD or MD/PhD
· (Note: The Multi-Institutional Summer Undergraduate Research Program is not designed for students pursuing professional training for careers in clinical medicine, clinical psychology, or the allied health professions)
· Be at least 18 years old by the start date of the program
· Be a U.S. citizen or non-citizen national of the United States, or must have been lawfully admitted for permanent residence
· (Note: Individuals on temporary or student visas are not eligible)
· Be able to devote full-time effort over the entire duration of the summer program June 14-Aug 8, 2026
· Attach copy of undergraduate transcript(s) - unofficial copies permitted

· Letters of recommendation – 2 total (must be submitted from the letter writer to the committee directly via kenneth.wright@colorado.edu). Please have letter writers indicate Multi-Institutional R25 recommendation letter and the trainees name in the email subject line.






Description of Summer 2026 research experiences and project areas

The following four pages contain information on available faculty and research projects for the Summer 2026 multisite program at each of the participating institutions for this summer. Please select your top four choices and note these in your application.  You may select projects from different institutions. As part of the selection process, the R25 executive committee will conduct a ZOOM interview with candidates being considered and match candidates with the summer research experience.
This list includes opportunities from the faculties and universities below: 

Morehouse School of Medicine
· Alec Davidson 
· Hao Duong
· Sharon Owino

University of Pennsylvania Perelman School of Medicine
· Matt Kayser
· David Raizen
· Amita Sehgal
· Shinjae Chung
 
University of Texas Southwestern Medical Center
· Carla Green
· Bev Rothermel
· Joe Takahashi
· Shin Yamazaki

University of Colorado Boulder
· Oscar Gonzalez
· Rachel Rowe
· Luisa Marot and Kenneth Wright

Morehouse School of Medicine

Dr. Alec Davidson
Research in Professor Alec Davidson’s Circadian Neurobiology Laboratory at Morehouse School of Medicine focuses on the circuitry involved in the brain’s generation of circadian rhythms. The Davidson Lab utilizes advanced imaging techniques targeting the brain circuit that comprises the central clock in awake, behaving mice. In these studies, they are seeking a better understanding of the role of specific cell types in the generation of timing signals, and the acute responses to environmental input that alter that timing. Summer R25 projects involve hands-on exposure to mouse surgical techniques, in vivo brain imaging and behavioral studies, and quantitative analysis of collected imaging and circadian rhythms data.

Dr. Hao Duong
Research in Professor Hao Duong’s laboratory at the Morehouse School of Medicine in Atlanta, Georgia focuses on understanding the molecular underpinnings of circadian gene expression from transcription to post-translational events and their contributions to circadian output functions. We use an integrated approach encompassing bioinformatic analysis and molecular, cell and physiological assays in conjunction with genetics and environmental manipulations, in mouse model. Currently we focus on two projects: 1. Decipher contribution of the nuclear import/export process in establishment/maintenance of nuclear circadian proteome; 2. Identifying jetlag/shiftwork gene(s). A Summer R25 research project for this year would comprise of learning how to build a conceptual framework for identifying a novel circadian gene as well as hand-on experience with various related assays such as RNA-seq analysis, CUT & RUN, transcriptional reporter assays, mass spectrometry analysis and functional network analysis.

Dr. Sharon Owino
Research in Dr. Owino’s lab is currently focused on understanding how genetic ancestry and circadian regulation converge to influence microglial immune function and Alzheimer’s disease (AD) risk. In the genetic ancestry-focused projects, we are investigating ancestry-dependent loci such as APOE and ABCA7 using induced pluripotent stem cells (iPSCs) derived from individuals with diverse ancestral backgrounds. These iPSC-derived microglia-like cells allow us to model ancestry-specific immune phenotypes under controlled conditions and explore whether local ancestry (European or African) at APOE and ABCA7 confers protection against AD through modulation of lipid metabolism and immune pathways. In the circadian-focused projects, we will be incorporating clock gene perturbations by knocking out or knocking down key regulators (e.g., BMAL1, PER2, REV-ERBα) using CRISPR/Cas9 or RNA interference to determine how disruption of the clock impacts microglial lipid handling and inflammatory responses in cells with diverse ancestral backgrounds. Students interested in these projects will gain hands-on experience in iPSC culture, CRISPR-based gene editing, circadian synchronization techniques, and lipid metabolism/immune assays. Trainees will participate in weekly lab meetings and collaborative discussions to learn how we integrate genetics, circadian biology, and neuroimmunology to advance precision medicine strategies for AD.



University of Pennsylvania Perelman School of Medicine

Dr. Amita Sehgal
Research in Amita Sehgal’s lab https://www.med.upenn.edu/sehgallab/ focuses on cellular and molecular mechanisms underlying sleep and circadian rhythms. Our studies use largely the fruit fly Drosophila melanogaster as a model, with limited use of mouse models, and are targeted towards understanding how sleep is regulated, why sleep is important on a cellular level and how sleep and circadian systems interact with basic physiology. We are also interested in how disruption of circadian rhythms and sleep increase susceptibility to disease, in particular through impairment of metabolic pathways. Approaches used include genetic manipulations, behavioral assays, such as assays for sleep and memory, immunohistochemistry coupled with cellular/neuronal imaging, cell culture, metabolic measurements and molecular biology. Projects for trainees: (1) exploring the role of sleep in lipid metabolism and mitochondrial function in the fly brain; (2) probing mechanisms that drive sleep during sickness; (3) studying brain-periphery interactions in the regulation of sleep.

Dr. Shinjae Chung
Research in Shinjae Chung’s lab at the University of Pennsylvania focuses on identifying the neural circuits and molecular mechanisms that regulate sleep and understanding how these systems interact with the neural circuits governing emotional states in both health and disease. In particular, the Chung lab investigates how stress affects sleep and the underlying neural circuit mechanisms that mediate these effects. The lab also examines how the body–brain axis contributes to the regulation of sleep. To address these questions, the Chung lab employs a multidisciplinary approach that includes optogenetics, in vivo electrophysiology, deep-brain calcium imaging, and virus-mediated circuit mapping. More information about the Chung lab’s research program and representative publications can be found at: https://chunglab.med.upenn.edu/     

Dr. Matt Kayser
Research in Matthew Kayser’s lab (http://www.kayserlab.com) studies the regulation and function of sleep during early life, primarily using Drosophila (the fruit fly). All animals exhibit changes to sleep throughout development, suggesting a crucial role for sleep in young animals. Sleep disturbances are a common co-morbidity in neurodevelopmental disorders like autism, perhaps increasing severity of deficits. Identifying the mechanisms and purpose of sleep early in development is thus crucial for understanding brain maturation in health and disease. Summer projects will focus on using fly mutant models of genes associated with human neurodevelopmental disorders to examine 1) mechanisms of sleep regulation across different developmental periods and 2) the role of sleep in neural repair. Students will learn genetic, behavioral, and imaging approaches.          

Dr. David Raizen
Dr. Raizen studies sleep regulation during sickness. His main animal model he uses for these studies in the nematode C. elegans. Methods include molecular genetic manipulation, microscopy, and behavioral analysis. A summer project for an undergraduate student will likely consist of a focused project on one particular gene.                

University of Texas Southwestern Medical Center

Dr. Shin Yamazaki
Research in Professor Shin Yamazaki’s lab at UT Southwestern Medical Center in Dallas, Texas focuses on revealing the complex hierarchical circadian chrono-architecture in mice. The team is currently collaborating with the Obata and Takahashi labs to uncover the circadian organization of the gut, which consists of enteric neurons, glia, interstitial cells of Cajal, macrophages and smooth muscle cells [A Novel Cell-Type Specific Circadian Reporter Mouse Reveals Self-Sustained Food Entrainable Nature in Enteric Neurons]. Using cutting-edge imaging technology and cell-specific chemogenetic manipulation, the R25 summer student will conduct independent research to reveal how the disparate circadian oscillators in each cell type interact with each other to coordinate the overall circadian physiology of the gut. The student will be immersed in an environment that encourages personal growth and development. Through their independent research, they will contribute new knowledge to the understanding of the complex circadian organization of the gut. 

Dr. Carla Green
Research in Professor Carla Green’s Laboratory at UT Southwestern Medical Center in Dallas, Texas focuses on understanding the molecular mechanisms that underlie the core circadian clock in mammals and how these clocks drive rhythms in metabolism.  The Green lab works at many levels of ranging from whole animal behavior and physiology all the way to protein structure/function.  Summer R25 research projects comprise hands on exposure to many types of experimental techniques and analysis, including mouse feeding and activity behavior, metabolic assessment, cellular rhythms in gene expression and metabolism and protein expression and biochemical analysis. Available individual research topics include 1) circadian control of oxidative stress responses;  2)  role of the circadian protein Nocturnin in regulating fat storage; and 3) how the 24 hour period length of circadian clocks are set.

Dr. Joseph Takahashi
Research in Professor Joseph Takahashi’s laboratory focuses on the mechanism of circadian clocks in mammals and the physiological significance of circadian regulation of gene expression, metabolism, aging and longevity. The primary model systems that we use are laboratory mice as well as mouse and human cell culture lines. Our laboratory works at the atomic level (biochemistry and structural biology), gene expression and genomics levels, cellular and circuit levels, and in vivo physiological and behavioral levels. Summer R25 research projects would involve participation in experiments that assess circadian feeding and locomotor activity in mice undergoing nutritional and genetic manipulations to enhance health span and life span; cell-based measurements of circadian rhythms using real-time bioluminescence recording; analysis of genomic datasets for gene expression (RNA sequencing); microbiome abundance and dynamics, as well as, analysis of phenotypic and behavioral datasets during aging. More information on his research program and example publications can be found here: http://www.utsouthwestern.edu/labs/takahashi-joseph/ and https://www.hhmi.org/scientists/joseph-s-takahashi

Dr. Beverly Rothermel
Using iPSCs to explore the impact of primary cilia and circadian regulation on neurogenesis in Down syndrome. A key feature of Down syndrome (DS) is reduced neurogenesis. Neurogenesis shows a circadian pattern during normal embryogenesis and in the adult brain. We have recently shown that induced pluripotent stem cells derived from individuals with DS (3S-iPSCs) have a reduced ability to commit to neuroectoderm (NE), one of the earliest steps in the development of the nervous system (PMC12247983). This deficit is due in part to reduced growth of a primary cilium, an important developmental signaling hub. Pretreating 3S-iPSCs with nobiletin, a compound known to enhance circadian rhythms, restores ciliation and commitment to NE. Growth of primary cilia display circadian dynamics in cultured fibroblasts (PMC10702818), however, iPSCs are reported to lack robust circadian rhythms, which only emerge as cells differentiate. The goal of the summer research project will be to determine whether growth of primary cilia in iPSCs displays a circadian pattern and compare the dynamics of cilium growth in 3S-iPSCs with those of control, isogenic, euploid 2S-iPSCs. We will determine whether nobiletin, an ROR agonist, can initiate cycling of the transcriptional clock in iPSCs and test the ability of other ROR agonists to improve neurogenesis in DS 3S-iPSCs.


University of Colorado Boulder

Dr. Oscar Gonzalez
Research in Dr. Gonzalez’s Laboratory at the University of Colorado Boulder focuses on developing a comprehensive understanding of the biophysical mechanisms underlying the regulation of sleep and brain state transitions with an emphasis on how these mechanisms are altered during normal aging and neurodegenerative disease. Our laboratory combines detailed computational modeling and various experimental techniques to address questions pertaining to the regulation of brain states at the cellular, local circuit, and systems level. Summer R25 research projects would involve hands on exposure to analysis of mouse EEG/EMG recordings, in vivo fiber photometry data, and computational modeling of sleep-wake dynamics. Available individual research topics include the impact of sleep pressure on arousal circuits, and infra-slow fluctuations during sleep. More information on his research program can be found here: https://www.colorado.edu/iphy/research/biophysics-sleep-and-brain-state-transitions-laboratory


Dr. Rachel Rowe
Research in Dr. Rowe's Sleep, Inflammation, and Neuropathology laboratory investigates how traumatic brain injury (TBI), inflammation, and aging or developmental factors disrupt brain function, sleep–wake regulation, and neuroimmune communication. Using approaches spanning cellular analysis, brain imaging, and quantitative modeling, the lab aims to identify how immune signaling reshapes neural circuits and behavior following injury or inflammatory challenge. A central focus of the laboratory is understanding how inflammatory brain cells contribute to sleep disturbances after TBI. More than 50% of individuals who sustain a TBI experience persistent sleep disruption, yet the mechanisms underlying these effects remain poorly defined. Microglia and astrocytes are well positioned to mediate these changes through immune signaling that alters neuronal excitability and sleep–wake circuitry. The R25 Summer Student will participate in a project examining how microglia, astrocytes, and orexin (hypocretin) neurons respond to TBI. The student will gain hands-on experience processing rodent brain tissue, labeling specific cell types using immunohistochemistry, acquiring high-quality microscopic images, and using software to quantify cellular features. This training will introduce the student to experimental neuroscience, neuroimmune biology, and quantitative data analysis. We use established rodent models to study brain injury. While all perspectives are respected, R25 Summer Students must understand and value the ethical use of laboratory animals in biomedical research. The student will have the opportunity to observe rodent surgical procedures and tissue collection, gaining exposure to experimental design and translational research practices.

Drs. Luisa Marot and Kenneth Wright
Research in Dr. Marot and Professor Wright’s Sleep and Chronobiology Laboratory at the University of Colorado Boulder focuses on explaining the physiology of sleep and circadian rhythms in humans, understanding the health and safety consequences of sleep and circadian disruptions, such as, metabolic dysregulation and impaired cognition, and applying knowledge gained to develop sleep and circadian medicine based countermeasures to improve public health and safety.  Summer R25 research projects comprise hands on exposure to ongoing human subject research in the laboratory including how to perform sleep EEG recordings, light exposure and sleep-wake actigraphy recordings, biological specimen collection, circadian rhythm assessments, thermoregulatory physiology and cognitive performance assessments, and analysis of data collected in the laboratory. Available individual research topics include the influence of sleep and circadian disturbances on cognition or on physiological outcomes. More information on his research program and example publications can be found here: https://www.colorado.edu/iphy/research/sleep-and-chronobiology-laboratory
