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The Rockefeller University Clinical Scholars (KL2) Program 2006-2016 

Supplementary Material 

 

Selected Core Elements of the Clinical Scholars (KL2) Program 

Mentored Clinical and Translational Protocol. This is the central component of 

the curriculum, focusing on the Scholar actually designing, implementing, conducting, 

analyzing, and reporting a research protocol involving human subjects. The scientific 

rationale for the study and how it relates to a health need, as well as the laboratory assays 

that will be conducted in the research protocol, are developed by the Scholars in 

collaboration with their primary scientific mentor. After selecting a topic for research, the 

Scholar enters the Protocol Navigation program, which guides the Scholar through the 

development of a rigorously designed and biostatistically robust protocol that incorporates 

the elements of Good Clinical Practice (GCP) and focuses on the protection of human 

subjects and informed consent.1 A senior Clinical Research Coordinator serves as the 

Navigation Facilitator and advises the Scholar on developing the protocol, provides 

education on GCP, and simultaneously expedites the process. Consultations by 

biostatisticians and bioinformaticians provide valuable information on the analytical 

features of the protocol. The Community Engaged Research Navigation Program assists 

the Scholar in understanding the opportunities for interacting or partnering with 

community patients, advocacy groups, and community clinicians to incorporate their input 

on research priorities and the design of the study, as well as collaborating with them in 

patient identification, recruitment, assessment, and follow-up.2 The Central Recruitment 

Program provides consultations on optimizing the feasibility of recruiting the required 
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number of research participants and provides recruitment expertise and an evidence-

driven estimate of the length of time required to enroll them under different scenarios.3 

When the protocol is completed, it is submitted to the ACCTS for scientific review. 

If the protocol is approved by the ACCTS, the Scholar then presents in person her or his 

protocol to the IRB and answers questions posed by the IRB members. After IRB 

approval, the Scholar implements her or his protocol with the advice of the Central 

Recruitment Program staff and the Research Nursing staff, and assistance from a clinical 

research coordinator. Shortly after the protocol begins, the Clinical Research Support 

Office conducts a formal audit of the protocol as part of the Early Audit Program to insure 

that the protocol is being conducted as approved by the ACCTS and IRB, and that the 

procedures are in accord with GCP principles. This allows for rapid detection of any 

deviations, followed by guidance and education of the Scholars, and implementation of 

corrective actions. After the study is completed, the Scholar analyzes the data with the 

assistance of her or his mentor and advice from members of the Biostatistics and 

Research Bioinformatics group. The Clinical Research Support Office provides guidance 

on compliance with trial registration and data reporting responsibilities. Finally, the 

Scholar prepares a manuscript for publication and presents the results of the study both 

locally and at one or more national meetings, including the yearly Translational Science 

meeting sponsored by the Association for Clinical and Translational Science (ACTS). 

Tutorial in Clinical and Translational Science. This weekly tutorial 

encompasses all of the elements of clinical and translational science, including the 

regulatory process, bioethics, protocol design, technology transfer, grant and manuscript 

writing, epidemiology, community-engaged research, entrepreneurship, and mentoring. 
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Each week a Clinical Scholar presents a topic of her or his choosing after consultation 

with the Chief Clinical Scholar. Scholars are encouraged to select any topic that relates 

to their own work and that they believe has general educational value for the other 

Scholars.  

Seminars in Clinical Research and Luncheon Meetings with Speakers. The 

weekly Seminars in Clinical Research series brings outstanding translational 

investigators to the campus to discuss their research. Faculty members take turns in 

hosting the speakers, insuring a wide range of topics. The Clinical Scholars also have the 

opportunity to host speakers. After the formal presentation, the Scholars and both the 

Director and Co-Director have lunch with the speaker. This provides an opportunity to 

obtain additional scientific information and to discuss career development issues and 

topics that are usually not included in formal presentations, such as those related to 

mentorship, technology transfer, and conflict of interest. 

Biostatistics/Bioinfomatics, Epidemiology, and Research Design. Scholars 

attend a weekly biostatistics tutorial led by a senior biostatistician focusing on the 

principles of biostatistics related to clinical and translational science, as well as clinical 

trial design. These emphasize the biostatical methods currently being employed by the 

Scholars, along with analysis of their own data. Monthly tutorials in epidemiology focus 

on review of articles related to Scholars’ areas of research, exercises in trial design, 

identification of potential communities with which to partner and methods to engage the 

communities, and connecting mechanistic studies with community-developed research 

priorities.2 Bioinformatics training and methods for analyzing large electronic health 
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record data sets to test scientific hypotheses have been added to the tutorials in the past 

several years. 

Pilot Project Grant Writing. Within a few months of joining the program, Scholars 

are expected to submit a proposal for pilot project funding. This is commonly the Scholar’s 

first experience in grant writing. To maximize the educational value, the format follows the 

NIH R01 application, albeit with a shorter page limit, so that the applicant can have the 

experience of compiling all of the relevant materials and approvals that will be required 

when they seek NIH funding. A Public Health Impact statement is required for every 

proposal, highlighting the translational nature of all research. Senior Scholars serve as 

teachers and mentors during this process, insuring that the new Scholars obtain guidance 

and that the senior Scholars exercise their mentoring skills. 

Manuscript and Grant Writing Workshops, Mock Study Sections, and Media 

Training. To enhance the Scholars’ education in writing manuscripts and grants, periodic 

workshops are arranged, led by outside experts in written communication. Scholars have 

an opportunity to have their grant proposals for extramural funds reviewed by a Mock 

Study Section. To help Scholars learn how to communicate their research findings to the 

public, both directly and via the media, the Scholars periodically participate in media 

training workshops given by experts. 

Graduate School Course. Each Scholar is required to pass a Rockefeller 

University Graduate School course that is aligned with her or his research interests. In 

special cases, Scholars can take courses at other institutions to fulfill this requirement.  
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Team Science training. Team Science training begins immediately upon entry 

into the program with the Scholar training in GCP and protection of human subjects, and 

entering the multidisciplinary Protocol Navigation and Community Engaged Research 

Navigation programs. These programs help the Scholar begin to build relations with 

patients, advocacy groups, and community based clinicians. They also help the Scholar 

develop and learn to lead her or his own scientific team, which depending on the specific 

protocol, will include variable numbers of the experts who comprise the clinical 

infrastructure (Table 1). Tutorials focusing on leadership skills complement this 

experience. Specific aspects on how to organize teams, conduct team meetings, and 

build team spirit are discussed. The team building skills of all Scholars are reviewed 

periodically at the weekly CCTS Senior Staff meeting and the Director and Co-Director 

provide informal feedback to Scholars about their team building and leadership skills 

based on these reviews. 

Humanities and Translational Science. Topics related to humanism in medicine 

are introduced into the program as opportunities arise. These have included, for example: 

1. A trip to Ellis Island focused on the medical evaluations performed there early in the 

20th century to decide whether immigrants met the medical standards for immigration. In 

preparation for the visit the Scholars read about the history of the American Eugenics 

Movement during the same time period and how this affected public policy and 

immigration legislation. During and after the tour, the Scholars engaged in discussions 

about the role and responsibility of clinical investigators with regard to public health 

measures and the responsibility to resist state actions that violate the physician’s oath.4 

2. A dinner meeting with the medical historian Dr. David Oshinsky of NYU Medical School 
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to discuss the history of clinical research in poliomyelitis as recounted in his award-

winning book, Polio: An American Story. 3. A dinner meeting with Dr. Jonathan Reiner, 

the cardiologist who provided medical care to Mr. Dick Cheney before, during, and after 

his term as Vice President. Dr. Reiner is the author of book Heart: An American Medical 

Odyssey, in which he recounts his experience caring for Mr. Cheney and the development 

of the translational advances in cardiologic care that have benefited Mr. Cheney. 4. Group 

attendance at the play, Informed Consent, which deals with how DNA sequencing studies 

had a negative impact on the communal cultural identity of members of a Native American 

tribe. After the play there, was a panel discussion with the playwright, members of the 

cast, and Rockefeller participants. 

Evaluation by Master’s Degree Advisory and Review Committee (MARC). The 

Clinical Scholar’s progress is constantly tracked by her or his primary mentor, the Director 

and Co-Director, and the Scholar’s Master’s Degree Advisory and Review Committee 

(MARC), which contains at least three individuals, one of whom is the Scholar’s primary 

mentor. The Scholars choose the other members of their MARCs in consultation with their 

primary mentors based on the individual’s expertise in the scientific discipline being 

investigated by the Scholar and potential to provide valuable career development advice. 

Clinical expertise is provided to Scholars with PhD primary mentors by ensuring that at 

least one physician-scientist serves on the MARC. 

Career Development and Individual Development Plans.  A preliminary career 

development plan agreed to by both the applicant and the mentor is required as part of 

the mentor’s letter requesting the admission of the trainee into the program in order to 

emphasize the centrality of career development as opposed to performing a postdoctoral 
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research project. All trainees are required to complete an Individual Development Plan 

(IDP) and they are encouraged to discuss them with their mentor, the program leaders, 

and members of their MARC. We use the IDP developed by the American Association for 

the Advancement of Science. Although trainees vary in their perception of the value of 

the IDP, some trainees have judged it to be extremely valuable in helping them plan to 

obtain important skills and in identifying their interests. For example, the IDP helped one 

trainee better appreciate how important it was for him to include opportunities for teaching 

in his career planning.  

 

Clinical Scholars Graduates Publications and Scientific Programs 

Graduates have been lead authors on major publications in the most prestigious 

journals, including the New England Journal of Medicine, Cell, Nature, Science, and 

Proceedings of the National Academy of Sciences (USA). They are also leading paradigm 

changing programs. For example, several Scholars have contributed to the development 

and clinical evaluation of broadly neutralizing antibodies to HIV-1 cloned from patients’ 

peripheral blood cells to treat and prevent HIV-1 infection.5-10 Phase 1/2 studies in HIV-1 

patients are currently ongoing at the Rockefeller University Hospital.5,8-10 They have also 

identified the genetic basis of a number of important disorders,11-18 opening up new 

therapeutic pathways; developed a novel metagenomics platform to identify new 

biologically active compounds synthesized by intestinal bacteria;19 and called into 

question whether oral vitamin D repletion is equivalent to vitamin D repletion by ultraviolet 

light exposure in its effects on cholesterol levels.20-22 Their studies of the potential role of 

glutamatergic regulation in age-related neurodegeneration has led to an ongoing clinical 
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trial of the glutamate modulator riluzole in early Alzheimer disease.23,24 In addition, they 

have participated in studies that have refined our understanding of the pathogenesis of 

psoriasis, psoriatic arthritis, and atopic dermatitis, leading to more targeted and effective 

therapies.25-34 The broad international representation of Clinical Scholars studying 

dermatologic disorders has contributed to their ability to identify the basis for the 

differences in manifestations of psoriasis and atopic dermatitis in Asian and European-

American populations, with important therapeutic implications.35,36  

Moreover, they have defined the impact of primary HIV-1 infection on 

neurocognition,37 contributed to U.S. policies on HIV prevention and treatment based on 

the principles of implementation science,38-42 developed a novel automated light 

scattering device to improve the accuracy and reproducibility of identifying malignant skin 

lesions,43 improved the methodology for clinical micro-RNA diagnostics,44-46 developed 

novel methods for modeling host interactions with hepatitis B virus using primary iPS cell-

derived hepatocytic cells,47 defined how interferon γ-dependent tissue homeostasis is co-

opted by tumors to evade immune recognition,48 and dissected the mechanism of B cell 

affinity selection after influenza vaccination, with important implications for improving 

vaccine strategies.49 They have also developed ontology-backed phenotyping 

instruments to obtain granular bleeding history data50,51 and defined the role of the 

electroencephalogram (EEG) in evaluating patients in the minimally conscious state.52,53  
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Supplementary Table 1 
CCTS Protocol Conduct Support 
Community Partnership Support 
Participant Recruitment  
Clinical Research Coordination  
Research Nursing and Hospitalist 
Bionutrition 
Research Pharmacy 
Regulatory Support 
Data Organization and Protection 
Biostatistics/Bioinformatics and Research 
Design 
Biostatistical/Bionformatical Analysis 
Auditing and Monitoring 

 
 
Supplementary Table 2 

Clinical Scholars’ Areas of Focus 
Bioengineering 1 
Dermatology 4 
Endocrinology 3 
Epidemiology 1 
Gastroenterology 4 
Genetics 2 
Hematology 1 
Hepatology 1 
Immunology 2 
Infectious Diseases 6 
Metabolism 2 
Nephrology 2 
Neurology 2 
Oncology 1 
Pathology 1 
Pediatrics 1 
Pulmonary 1 
Rheumatology 4 
Surgery 1 

 
 
Supplementary Table 3 

U.S. Institutions Where Clinical Scholar Graduates 
Hold Faculty Appointments 

Harvard Medical School 
Icahn School of Medicine at Mount Sinai 
Memorial Sloan Kettering 
New York University 
Northwestern University 
Stanford School of Medicine 
University of Pennsylvania 
University of Pittsburgh  
Weil Cornell Medical College 
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Supplementary Figure 1 
 
Number of Clinical Scholars Supported by CTSA KL2 Funds or Rockefeller 
University Funds 2006-2016 
 

 
 
Supplementary Figure 1. Number of Clinical Scho9alrs Supported by CTSA KL2 
Funds or Rockefeller University Funds 2006-2016. The number of Clinical Scholars 
supported each year by CTSA KL2 funding (blue) or Rockefeller University funding (red). 
The latter includes funds from an endowment and additional philanthropic support. 

 


