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RESUME AND SUMMARY OF DISCUSSION: Overall mission of this competitive renewal application 
from the St. Jude Comprehensive Cancer Center (SJCCC) is to advance research and cures for 
pediatric cancer by providing strategic and scientific direction, a robust collaborative framework, state-
of-the-art infrastructure, and an administrative hub to SJCCC members in pursuit of basic, translational, 
and clinical breakthroughs to benefit childhood cancer patients and survivors locally, nationally, and 
internationally. Support is requested for five research programs; nine shared resources; Cancer 
Research Career Enhancement and Related Activities; Community Outreach and Engagement; Clinical 
Protocol and Data Management; Protocol Review and Monitoring System; Developmental Funds; 
Leadership, Planning, and Evaluation; and Administration.

As the only NCI-designated cancer center solely focused on pediatric cancer, the SJCCC serves as a 
collaborative resource for investigators in pediatric oncology and a major referral center for children 
with cancer. It continues to make strong progress in basic, translational, and clinical research 
evidenced by numerous publications in high-impact journals as well as interventional therapeutic 
clinical trials. Some of the scientific accomplishments of the center during the current project period 
have influenced pediatric cancer treatment strategies and revised molecular classification of acute 
lymphoblastic leukemia. The Center Director, Dr. Charles Roberts, who was appointed in September 
2015, has demonstrated strong leadership with a number of changes in the SJCCC senior leadership 
team, recruitment of new members, revision of membership criteria to enhance cancer focus across the 
center, and a strategic planning process that developed eight goals to accomplish in the next project 
period. 

The Cancer Biology Program (CBP), rated outstanding to excellent, has strong basic science research 
with an exceptionally strong scientific productivity demonstrated by many publications in high-impact 
journals. Notable accomplishments of the program resulted from the work on the genomic landscape of 
all pediatric cancers through the development of the Pediatric Cancer Genome Project unraveling the 
role of epigenetic regulators, mechanisms of cell death and cell survival, and innate and adaptive 
immune functions. A newly-added thematic area, immunology and tumor microenvironment, is still 
developing and, with efforts made to tighten cancer focus and foster translational activities of the 
program, several basic science discoveries are now being translated. While CBP investigators are 
individually strong, intra-program collaboration seems modest. The program leaders have taken steps 
to improve interaction and collaborative activities. The Cancer Control and Survivorship Program 
(CCSP), rated outstanding to exceptional, builds upon the novel and unique resource of two NCI-
funded large survivorship cohorts―the multi-center Childhood Cancer Survivor Study (CCSS) and the 
St. Jude Lifetime Cohort (SJLC) led by CCSP members. Success of this program is evidenced a large 
number of publications in high-impact journals that are widely cited and practice changing. A significant 
accomplishment has been the further development of an impressive portfolio of interventional trials to 
enhance screening, promote positive health behaviors, and remediate treatment late effects. With 
future plans that include genomics in cancer survivorship, the program will continue to translate its 
findings into clinical practice. However, declining extramural funding of investigators in the CCSP is of 
concern. Investment in mid-senior researchers aligned with new program initiatives may open 
opportunities to accelerate the program’s research. The Developmental Biology and Solid Tumor 
Program (DBSTP), rated excellent, led by highly-qualified and well-respected leaders has made 
significant contributions to biological understanding and clinical care of pediatric solid tumors. The 
program continues to generate publications in high-impact journals, promote translational research, and 
emphasize collaborative research with an increase in inter-programmatic publications. Notable 
accomplishments include contributions to immunotherapeutic approaches for neuroblastoma and 
immune checkpoint blockade, clarification of the molecular basis of rare pediatric tumors leading to 
improved treatments, development and characterization of preclinical solid tumor models, and 
generation of high-throughput drug screening data. However, impact of the cancer genome project on 
target identification and translation appears modest, and translation of biologic discoveries and 
dissemination of clinical research findings to the pediatric cancer community and clinical practice could 
be improved. In addition, a number of program members do not appear to have external peer-reviewed 
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funding and enrollments on COG studies appear limited. The Hematological Malignancies Program 
(HMP), rated outstanding to exceptional, remains one of the foundations of the SJCCC with a long, 
successful track record of scientific discovery related to the biology and treatment of hematological 
malignancies. The program’s strengths include a highly-qualified leadership team, stellar basic science, 
translation of genomic discoveries into clinical trial development, research into germline contributors to 
treatment outcome and toxicities, and strong clinical trial accrual. Particularly-notable scientific 
accomplishments are in the genomics area that revolutionized the approaches to the management of 
both pediatric and adult ALL. However, there appears to have been substantial decrease in peer-
reviewed funding over the current funding period, and the plans presented to address this issue are not 
strong. Nevertheless, with new areas of research focusing on immunotherapy and increased focus on 
cancer susceptibility and germline aspects of precision oncology, the HMP is expected to continue to 
make significant contributions to the management of pediatric hematological malignancies. The 
Neurobiology and Brain Tumor Program (NBTP), rated exceptional to outstanding, is led by a highly-
qualified leadership team. With strong expertise and track record in genomics, the NBTP has made 
significant discoveries in pediatric brain tumors regarding molecular pathogenesis and toxicity 
prediction over the current grant period and these genomic discoveries have been translated and 
incorporated into clinical trials. Additional strengths include excellent clinical trial accrual and late-
effects/ toxicity research. 

The five research programs are supported by nine shared resources. The Bioinformatics and 
Biotechnology, Cell and Tissue Imaging, Flow Cytometry and Cell Sorting, Pharmacokinetics, and 
Transgenic Gene Knockout Shared Resources are each rated exceptional; the Biostatistics, Center for 
In Vivo Imaging and Therapy, and Cytogenetics Shared Resources are each rated outstanding; and the 
Protein Technology Shared Resource is rated excellent to very good. The shared resources appear to 
offer high-quality, cost-efficient services with appropriate accessibility policies and they are well 
integrated into the SJCCC research programs. These widely-used resources have made significant 
contributions to the scientific output of the cancer center over the current project period and they are 
well poised to add great value to many cancer research projects and studies with competent 
leadership, experienced and skillful staff, and superb facilities. However, there was lack of detailed 
documentation of the activities of the Protein Production Shared Resource raising some concern about 
lack of adequate oversight.

Cancer Research Career Enhancement and Related Activities is rated outstanding to excellent. The 
SJCCC provides overall strong, comprehensive educational and career enhancement opportunities 
across a broad spectrum of trainees starting at the K-12 levels, progressing through pre- and post-
doctoral levels, and ending with St. Jude faculty and staff with a goal towards development of global 
outreach in the future. Highlights of these efforts include the Cancer Education and Outreach program, 
the Pediatric Oncology Education/CURE Program and the new St. Jude Graduate School in Biomedical 
Sciences. The overall training program for post-doctoral fellows and plans for development of the 
Physician-Scientist Training Program are consistently strong. 

Community Outreach and Engagement is rated outstanding to exceptional. With well-defined 
catchment area, the SJCCC is addressing the needs of its catchment area with a long-term plan 
focused on health behavior and cancer prevention efforts. The center’s outreach efforts go beyond its 
catchment area through a network of its affiliate sites and include national and international activities. 
The affiliate network provides a significant percentage of clinical trial enrollments. Examples of 
successful outreach activities include the Family Advisory Council and Parent-mentoring program that 
have influence patient care and serve as guideposts for other institutions. Program-specific efforts 
focus on health behavior addressing tobacco use and obesity and recently developed initiatives through 
St. Jude Global efforts will further the reach of the SJCCC.

Clinical Protocol and Data Management (CPDM), rated outstanding to excellent, is supported by the 
Central Protocol and Data Management Office (CPDMO), which provides administrative, regulatory, 
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and educational service for all clinical trial activities. It has been functioning effectively and managed a 
large number of protocols through a thorough and appropriate process for protocol monitoring utilizing a 
robust electronic monitoring system. While most aspects of the CPDMO function are well described, the 
mechanism of its communication with the Clinical Trials Scientific Review Committee (CT-SRC) is not 
well described although the CT-SRC provides strong processes for the selection of scientifically 
appropriate and well-structured clinical trials. Data and Safety Monitoring Plan, Inclusion of Women, 
Minorities, and Children in Clinical Research are each acceptable. Protocol Review and Monitoring 
System (PRMS) is acceptable. 

The components of organization and administration are generally strong. Developmental Funds, rated 
outstanding, have been effectively utilized through a solid process for solicitation and review of 
applications, differential use to support projects from junior vs. senior investigators, and ongoing 
evaluation of effectiveness of developing cores. This component is well integrated with the center’s 
strategic goals and the investments have yielded an impressive, overall high return. Leadership, 
Planning, and Evaluation, rated outstanding, includes a highly qualified and effective senior leadership 
team and superb internal and external advisors. There has been remarkably strong collaboration 
between the external advisory board and the SJCCC senior leadership in developing impressive 
strategic plans for the center. Administration, rated excellent to outstanding, has enhanced its 
capabilities since last renewal and provides essential services including good management over 
physical space, significant work in outreach, maintenance of administrative databases, and support for 
the center’s research programs.

The six Essential Characteristics are met and all—Physical Space, Organizational Capabilities, 
Transdisciplinary Collaboration and Coordination, Cancer Focus, Institutional Commitment, and Center 
Director—are all rated exceptional.

The SJCCC is a unique cancer center that continues to provide services that other centers cannot 
provide to very specific catchment area and make great contributions to pediatric oncology. It continues 
to play an important role in pediatric cancer research community by making ground-breaking and 
practice-changing discoveries. The value-added by the SJCCC is high with strong research programs 
with sufficient depth and breadth, strong institutional commitment, and truly impressive resources 
available to achieve the center’s mission and goals. The work on cancer survivorship is unique, basic 
science contribution to cancer survivorship and genomics has been valuable, and the outstanding 
discoveries in ALL have great potential for translation. Although science of some programs is uneven 
and there is still room for improvement in terms of novelty across the center, with the strong leadership 
of Dr. Charles Roberts and his team, the SJCCC is well poised to continue to make significant 
advances in basic, translational, and clinical research to make advances to cure pediatric cancers and 
make global impact. Overall, this application is of high impact due to its strong potential to continue to 
make significant advances in pediatric oncology and support for five years is appropriate. 
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OVERALL DESCRIPTION (provided by applicant): The mission of the St. Jude Comprehensive 
Cancer Center (SJCCC) at St. Jude Children’s Research Hospital (SJCRH) is to advance research and 
cures for pediatric cancer, the leading cause of disease-related death in children aged 1 to 14 years. 
For more than 4 decades, we have pursued this mission with the support of a Cancer Center Support 
Grant from the National Cancer Institute (NCI). We remain the only NCI-designated Cancer Center that 
is dedicated solely to the research and treatment of pediatric malignancies. As such, we serve as a 
national and international resource for health care providers, children with cancer, and their families. 
Through the support of the American Lebanese and Syrian Associated Charities (ALSAC), a separate 
organization whose sole purpose is to raise money in support of St. Jude Children’s Research Hospital 
(SJCRH), we receive robust institutional support. A total of 75% percent of institutional space and 
annual budget are invested in the SJCCC. We propose 5 multidisciplinary research Programs that are 
organized with the specific intent of translating basic science discoveries into curative therapies for 
children with cancer, while minimizing long-term side effects: our Cancer Biology Program (CBP), which 
embeds basic cancer research within the heart of the SJCCC, facilitating direct interaction with the 
disease-oriented Programs and the major laboratory resources in the Center; our 3 disease-oriented 
Programs, focused on innovative translational and clinical research in Developmental Biology and Solid 
Tumors (DBSTP), Hematological Malignancies (HMP), and Neurobiology and Brain Tumors (NBTP); 
and our Cancer Control and Survivorship Program (CCSP), which strives to translate discoveries into 
effective strategies to avert or mitigate treatment-related complications and improve the quality of life 
for survivors of pediatric cancer. Research by our 114 members is supported by 9 Shared Resources, 1 
developing Shared Resource, and an extraordinary clinical research infrastructure. During the previous 
funding period, a new Director was recruited and a new 8-goal strategic plan was launched for the 
SJCCC. A total of 32,522 clinical trial enrollments occurred at the Center during the current funding 
period, of which 60% were to SJCCC investigator-initiated studies. External peer-reviewed trials, many 
which are SJCCC member-led, accounted for another 38% of enrollments. In the last 12 months we 
were supported by $34.3 million (direct cost) in extramural funding ($30.3.5 million peer-reviewed; $3.9 
million non–peer-reviewed). Since the prior renewal, SJCCC members published more than 2,100 
manuscripts, which includes a marked increase in publications in the highest-level journals. Our 
campus has grown in size by 23% and SJCRH and ALSAC have committed to more than $150 million 
in new investment to support the SJCCC strategic plan. Despite strategically reducing our membership 
by 27% to more tightly focus on cancer research and our strategic plan, NCI funding has increased by 
9.3%, other NIH funding by 9.5%, and our other peer-reviewed funding has increased by 34%. 

CRITIQUE:

OVERALL CRITIQUE: 

Criterion Scores: 

Significance 1, 2, 1; Investigator(s) 2, 1, 1; Innovation 1, 3, 2; Approach 2, 2, 3; and Environment 1, 1, 1

The St. Jude Comprehensive Cancer Center (SJCCC) is a matrix cancer center that resides within the 
St. Jude Children’s Research Hospital (SJCRH) and currently is in its 40th year as an NCI-designated 
Cancer Center. In this competing renewal application for a Cancer Center Support Grant (CCSG), five 
years of support are requested for five research programs, nine shared resources, and Clinical Protocol 
and Data Management; Protocol Review and Monitoring System; Cancer Research Career 
Enhancement and Related Activities; Community Outreach and Engagement; Leadership, Planning 
and Evaluation; Administration; and Developmental Funds components.

The overall mission of the St. Jude Comprehensive Cancer Center is to “advance research and cures 
for pediatric cancer, the leading cause of disease-related death in children aged 1 to 14 years.” The 
overarching objective is to understand, treat, and defeat pediatric cancer by pursuing the following 
Specific Aims: 
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Aim 1: To foster and support innovative basic research to discover mechanisms driving pediatric cancer 
and enable translation
Aim 2: To grow transdisciplinary, translational and clinical research endeavors 
Aim 3: To expand outcomes and intervention research in pediatric cancer survivorship and cancer 
control  
Aim 4: To educate and train students, fellows, faculty, and staff and develop the next generation of 
pediatric cancer researchers and care providers 
Aim 5: To pursue research questions and opportunities relevant to community, and provide effective 
education about cancer prevention and research to children and young adults 

Dr. Charles Roberts, the center director, was recruited from the Dana Farber/Harvard Cancer Center 
and appointed in September 2015. Overall, Dr. Roberts has leveraged a strong pre-existing leadership 
team and led a rigorous strategic planning process that developed eight goals to be accomplished over 
a six-year period. The goals defined for the center are: 
 
Goal 1: Organize and fund global teams of scientists who will collaboratively address high-priority 
scientific questions that are currently limiting progress against pediatric cancer 
Goal 2: Advance precision medicine for pediatric cancer patients
Goal 3: Develop a premier immunotherapy program for pediatric cancers
Goal 4: Enhance our preclinical and clinical research efforts and infrastructure to drive development of 
high-complexity protocols
Goal 5: Develop a St. Jude–funded clinical research consortium to rapidly advance therapeutic trials for 
pediatric cancer
Goal 6: Determine the contribution of germline genetics to long-term health outcomes in pediatric 
cancer survivors
Goal 7: Foster the next generation of pediatric cancer researchers through career enhancement 
opportunities
Goal 8: Educate children, young adults and families about childhood cancer and strategies to prevent 
cancer later in life

Since the arrival of Dr. Roberts, the senior leadership team has undergone a number of changes, with 
Dr. Suzanne Baker being appointed as the Associate Director of Basic Science; Dr. Carlos Rodriguez-
Galindo appointed as the Associate Director for Outreach; and Dr. James Morgan appointed to the 
newly-created position of Associate Director for Shared Resources. All of these individuals represent 
outstanding scientists with strong administrative experience. 

Peer-reviewed funding for the SJCCC is approximately $30.3 million in direct costs with approximately 
$15.1 million in direct costs from the NCI. Strong institutional investment in transdisciplinary research is 
evident from the multiple translation research examples presented by the program leaders at the site 
visit as well as the documentation in the application. In addition, SJCCC has recruited 51 new members 
to bolster senior leadership, cancer-relevant funding, and cancer focus for the center during the current 
funding period. Reflecting positively on the emphasis to enhance collaborative research are an overall 
intra-programmatic publication record of 30%, similar inter-programmatic efforts of 31%, and nine multi-
investigator grants. Additionally, major investments in space, including clinical and research facilities, 
were undertaken over the current grant period and an additional physical plant expansion is well 
underway for the proposed grant period. Over the course of the next four years nearly 1,000,000 ft2 will 
be added to the cancer center. A major strength of the SJCCC continues to be the truly spectacular 
resources available to power the world-class clinical, translational, and basic research efforts.

The SJCCC defines its catchment area as the area within a 180-mile radius of St. Jude Children’s 
Research Hospital (SJCRH) and within a 100-mile radius around each of its eight affiliate sites. This 
collectively represents a population of over six million children and accounts for 66% of patients treated 
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at SJCCC. Patients who live outside of the catchment area of SJCCC and its affiliates are generally 
only accepted for treatment at SJCCC if there is an open therapeutic trial for their cancer, or if they offer 
a unique clinical service not otherwise available to such patients. These children account for 34% of 
newly-registered SJCCC patients.

The SJCCC has 114 members. Its program structure includes five programs consisting of the Cancer 
Biology Program (CBP), the Developmental Biology and Solid Tumors Program (DBSTP), the 
Hematological Malignancies Program (HMP), Neurobiology and Brain Tumors Program (NBTP); and 
the Cancer Control and Survivorship Program (CCSP). A number of the programs have undergone 
changes in focus and leadership during the current grant period. 

The Cancer Biology Program, rated outstanding to excellent, leverages the historical strengths of the 
SJCCC basic science with clear areas of thematic emphasis and very strong scientific productivity to 
provide the fundamental cancer biology discovery research critical to the cancer center. Program efforts 
during the current project period have led to a tightening of cancer focus and a significant emphasis on 
the translation of program discoveries. Strengths include the emphasis on high-impact basic science 
discovery (~40% of the publications in journals with an impact factor >10), the efforts to expand into the 
interactions of immune system and tumor microenvironment, and significant improvements in the 
translation of activities through interaction with the clinical programs. Importantly, the translational 
impact of the basic science activities has begun to be realized with several CBP-specific discoveries 
entering clinical translation in the pediatric population and informing clinical trial and precision medicine 
efforts. Few, relatively minor weaknesses include modest intra-programmatic interactions, suggesting 
diffuse areas of focus and limited formal evidence of involvement in team science. Nevertheless, steps 
have been taken to stimulate interaction and collaborative activities and the program appears to be on 
a positive trajectory.

The Cancer Control and Survivorship Program (CCSP), rated outstanding to exceptional, is a highly 
successful and innovative program of the SJCCC. Major research efforts in cancer survivorship are 
driven by the success of the CCSS and SJLC studies which form the basis for providing a tremendous 
amount of knowledge related to long-term outcomes and devolvement of risk prediction models for our 
survivors of childhood cancer. They have also set the stage for the development of intervention trials to 
prevent and/or ameliorate late effects. The CCSP has a strong track record of funding and publications 
that detail the accomplishments over the current grant period. Genomic research planned for the next 
grant period will provide a whole new level of data that can be applied to risk and outcomes in these 
survivors. Declining NIH funding of investigators in this program is a weakness. Investment in some 
mid-senior researchers aligned with new program initiatives may be an opportunity to accelerate the 
program’s research.

The Developmental Biology and Solid Tumor Program (DBSTP), rated excellent, is a high-quality 
program that has made significant contributions to the biological understanding and clinical care of 
pediatric solid tumors. Notable strengths of the program include highly-qualified program leadership, a 
strong record of publication in top-tier journals, substantial contributions to the translational/preclinical 
research space, contributions to immunotherapeutic approaches for neuroblastoma and immune 
checkpoint blockade, and studies clarifying the molecular basis of rare pediatric tumors (including 
melanoma, adrenocortical carcinoma, and retinoblastoma) leading to improved treatments for children 
with those tumors. Weaknesses include a lack of external grant funding for a number of program 
members, inadequate plans for integration into institutional precision medicine efforts, and inadequate 
translation of biological discoveries and dissemination of clinical research findings to the pediatric 
cancer community and clinical practice.

The Hematological Malignancies Program (HMP), rated outstanding to exceptional, is noted for strong 
leadership, high impact publications, and fundamental observations that have changed the 
management of patients with hematological malignancies, especially in understanding of the genomics 
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of acute lymphoblastic leukemia (ALL). The program has identified novel subsets of ALL and developed 
new approaches to treat patients with these subsets. In addition, the program has identified germ line 
variants that mediate enhanced toxicity to commonly used chemotherapy agents. The program is highly 
productive and significantly interactive both within and outside the program. Accrual to clinical trials is a 
significant strength especially accrual to their own investigator-initiated studies. New areas of research 
focusing on immunotherapy should enhance future accrual to the program. Nonetheless, there were 
some minor weaknesses. It appears that peer-reviewed funding has fallen during the current funding 
period. While some plans were discussed to address this at the site visit, the focus was on the need for 
the investigators of the program to submit more grant applications without addressing other barriers to 
obtaining peer-reviewed funding. There were limited details to understand how the investigators would 
differentiate their program from commercial and academic programs that are currently working on 
adoptive cell therapy, especially given their current reliance on previously characterized targets for 
CAR-T cell therapy. Nevertheless, this program continues to alter our approaches to the management 
of pediatric hematological malignancies. 

The Neurobiology and Brain Tumor Program (NBTP) is rated Exceptional to Outstanding. The strengths 
of the NBTP include a highly-qualified leadership team, strong expertise in genomics, and a strong 
track record of several major discoveries in pediatric brain tumors regarding molecular pathogenesis 
and toxicity prediction. This program has consistently incorporated and translated these genomic 
discoveries into clinical trial development, and achieved excellent clinical trial accrual. The NBTP has 
shown notable strengths in correlating genomics with late-effects/toxicity prediction. Relatively minor 
weaknesses include lack of description of specific strategies for the future plans describing continued 
sequencing through the clinical genome project and little attention paid to the potential for improved 
integration of both prospective morbidity studies and novel imaging methods in NBTP clinical trials.

Nine shared resources are proposed by the center for CCSG support. The shared resources are 
generally strong and widely used by the SJCCC membership. The shared resources of the center are 
rated as follows: Bioinformatics and Biotechnology, Cell and Tissue Imaging, Flow Cytometry and Cell 
Sorting, Pharmacokinetics, and Transgenic and Gene Knockout are rated exceptional; Biostatistics, 
Center for In Vivo Therapeutics, and Cytogenetics are rated outstanding; and Protein Production is 
rated excellent to very good.

Cancer Research Career Enhancement and Related Activities is rated outstanding to excellent. Cancer 
research education, training and career development activities at the center serve a breadth of external 
and internal constituencies across the full spectrum of scientific/medical careers, from elementary/high 
school populations through a variety of professional roles. Particularly notable are the efforts to engage 
students from underrepresented minority populations through their pediatric oncology education efforts, 
and the long-standing and highly-regarded K-12 program. An R25 grant application has recently been 
resubmitted and this mechanism has the potential to significantly advance cancer-relevant education 
within and beyond the walls of the institution. They also recently opened a new graduate program in 
biomedical sciences. Weaknesses include missed opportunities for additional support through T32s 
and pursuit of a spectrum of K-awards to further bolster career development. However, additional 
personnel have been hired to assist with these efforts. 

The Community Outreach and Engagement component is rated outstanding to exceptional. The 
catchment area is well defined and the center has rightfully extended its reach internationally. They 
have been creative in meeting the needs of their catchment area and have addressed the unique needs 
of the population they serve. The affiliate network is well supported and provides a significant 
percentage of clinical trial enrollments. Ambitious future plans including global health initiatives will 
further expand the reach and impact of the SJCCC.  

The Clinical Protocol and Data Management is rated outstanding to excellent. The Central Protocol and 
Data Management Office (CPDMO) generally functions in a highly effective manner providing 
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centralized support for the critical clinical trials functions. Strengths of the CPDMO include its highly-
effective leadership, increasing clinical trials accrual, and the high percentage of patients enrolled on 
therapeutic clinical trials. A large number of clinical trials are supported by the CPDMO. Minor 
weaknesses include unclear mechanisms for ensuring broad institutional protocol alignment particularly 
around the issues such as NCI-funded cooperative group clinical trials participation. Overall, the 
CPDMO provides very strong support for the robust clinical trials enterprise at St. Jude's.

Data and Safety Monitoring per NIH Policy is acceptable. The Inclusion of Women, Minorities and 
Children in Clinical Research are all acceptable. Commitment to ensuring inclusion of women could 
have been more proactive with consideration given to development of trials that would enhance the 
number of women cared for at St. Jude. Similarly, eliminating the need for patients from affiliate sites to 
travel to St. Jude for enrollment could increase accrual of minority and socioeconomically 
disadvantaged patients.

Protocol Review and Monitoring System is found to be Acceptable. 

Developmental Funds, rated outstanding, yielded a solid 1:5 return on the investment for the pilot 
research component during the current funding period. Future plans for Developmental Funds include 
continued support for pilot research projects as well as the development of a new shared resource 
primarily in support of the center─the Center for Advanced Genome Engineering (CAGE) shared 
resource. Both the pilot research funding and shared resource development funding plans appear 
appropriate to the mission and goals of the center. The institutional commitment of $477,000 of 
matching funds is a tremendous strength of this component.

Leadership, Planning and Evaluation is rated outstanding. The Senior Leadership structure, internal 
and external advisory entities, along with various meetings and retreats seem appropriate for the 
center, and it was clear that they are committed to being guided by their strategic planning process. 
The format and frequency of meetings for the various committees seem appropriate and the center has 
clearly advanced under the current leadership team. A strong external advisory board is in place and a 
number of their recommendations have been adopted to good effect. There was some concern 
regarding the structure of the organizational chart that appeared to conflate the roles of the associate 
directors and the program leaders, but this was somewhat explained at the site visit.

Administration is rated excellent to outstanding. The administration appears to have made significant 
improvements during the current funding period. Particularly noteworthy is the administration’s 
leadership role in strategic planning, their execution and monitoring of achievement of milestones, 
oversight of the pilot project process, and revision of the membership criteria. There has been some 
enhancement and integration of databases although this is an ongoing initiative. Minor weaknesses are 
related to the need to clarify some of the funding data and how it is compared to previous metrics as 
well as the inadequate documentation on the Protein Production Shared Resource 

The Essential Characteristics of the cancer center are fulfilled and are rated as noted below.

Physical Space is rated exceptional. The main campus of St. Jude is located in downtown Memphis, 
Tennessee on 61 acres. This campus has approximately 1.7 million gross square feet of space devoted 
to the clinical oncology and research efforts of the cancer program. Since the last CCSG renewal, the 
amount of space devoted to the SJCCC has increased by 23% and this includes a new inpatient facility, 
a data center, and a state of the art conference facility. As a result of a major campus master planning 
process, it is expected that approximately 1 million new net gross square feet of outpatient clinical and 
research space will be added to the campus by 2022. The physical plant appears to robustly meet the 
needs of the SJCCC and has been carefully considered to optimize both the clinical and research 
activities of the center. Future plans for expansion of the St. Jude campus represents a significant 
investment.
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Organizational Capabilities is rated exceptional. The SJCCC consists of five research programs and 
nine CCSG-supported shared resources. Programs span the spectrum from basic to clinical to 
population sciences, and interact closely with the shared resources to promote translational research 
efforts. There are number of committees that oversee the operations of the cancer center with the 
highest level of oversight provided by the senior leadership that consists of the director and associate 
directors. Dr. Charles Roberts serves as the cancer center director and has the title of Executive Vice 
President for the SJCRH. He reports to the president and CEO of St. Jude, Dr. James Downing. The 
cancer center advisory committee meets biweekly and is the major decision-making body for the 
center. Several additional committees are described that serve to align cancer center goals with the 
overall institution, connect the cancer center to local businesses and community advocates, oversee 
shared resources, and enhance minority accrual to clinical trials. A formal strategic planning process 
was initiated in 2015 and is currently in operation. Overall the organization of the cancer center appears 
to be standard and considerable effort is clearly being placed upon implementing the strategic plan that 
was developed in 2015 with very promising results. 

Transdisciplinary Collaboration and Coordination is rated exceptional. The SJCCC has been committed 
to the transdisciplinary development of new therapeutic approaches for children with cancer from its 
inception. The center has attempted to foster an approach that leads to strong translational research 
collaborations between basic and clinical scientists that results in transformative therapeutic advances. 
A key element of their strategy has been to put into place mechanisms to drive the movement of 
laboratory findings towards the clinic. In addition, the center hopes to provide clinical expertise to guide 
these developmental therapeutic efforts that ultimately result in changes in the practice of pediatric 
oncology.

The SJCCC demonstrates a high level of inter-programmatic (31%) and intra-programmatic (30%) 
published research. The transdisciplinary effort is further strengthened by robust philanthropy, and 
other institutional funds to enhance cancer focus and translational research. To foster a 
transdisciplinary, collaborative environment they have assembled a comprehensive program of 
seminars, symposia, research forums, journal clubs, retreats, consortia, working groups, Blue Sky 
forums, Director’s Rounds, newsletters, and training programs. The training programs span the 
spectrum from K-12 to undergraduates, to graduate students, postdocs, and faculty. In addition, 
multiple research seminars and lectureships have been developed to foster collaboration across the 
center. Multiple examples of transdisciplinary research projects, multi-PI awards and NIH training 
grants are listed to document their efforts. Particularly impressive is the commitment by the SJCCC to 
establish a new Childhood Cancer Consortium for $29.7 million and an additional $40.1 million to form 
the St. Jude Research Collaboratives group.

SJCCC members are also drawn from 22 departments and were responsible for 2,068 peer-reviewed 
publications over the last grant period. The SJCCC promotes transdisciplinary collaboration by 
developmental funds, targeted faculty recruitments to fill the needs in scientific expertise, and 
assignment of laboratory and office space to scientists to promote collaboration. Overall, the SJCCC 
has developed an exceptional strategic and coordinated approach to foster transdisciplinary 
collaboration.

Cancer Focus is rated exceptional. The St. Jude Comprehensive Cancer Center (SJCCC) was founded 
with the goal of improving the cancer treatment of children. Its five research programs and nine cores 
work to translate discoveries in the laboratory to the clinic and back. In the current funding period, they 
reported 2,068 peer-reviewed publications and 227 reviews focused on cancer with about 26% in high 
impact journals. 5,470 patients were enrolled in interventional trials in the grant period with 60% of new 
patients enrolled on interventional treatment trials within 30 days of coming to SJCCC.  Given the 
comparatively lower frequency of pediatric cancers nationwide relative to adult cancers, the SJCCC 
occupies a unique place in the NCI CCC portfolio, and the organizational structure and research 
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emphasis reflect this focus. Since the last CCSG renewal, SJCCC cancer center leadership has 
undertaken a number of initiatives to increase the cancer focus for the center. These efforts have 
consisted of recruitment of new faculty with a strong cancer focus, promoting highly cancer-focused 
projects via funding of selected pilot project awards, and a concerted effort to sharpen the cancer focus 
across the membership by strengthening membership criteria. Overall there appears to be significant 
depth and breadth of cancer research across the research programs and it is evident that the cancer 
center leadership's efforts to enhance cancer focus across the institution have been largely successful.

Institutional Commitment is rated exceptional. As a matrix cancer center, the SJCCC has an 
extraordinarily strong institutional commitment to cancer research. During the current grant period, a 
total of 51 new faculty recruits were hired into the center. The center director serves as Executive Vice 
President for the SJCRH and is involved in all decisions on expenditure of philanthropic funds for 
cancer. In the last fiscal year, more than $500 million have been raised to support center activities from 
philanthropic sources. One result of these efforts has been the establishment of 12 new endowed 
chairs during the current grant period.

The director has complete authority over membership and appointment of new faculty and has 
sufficient control over inpatient and outpatient activities necessary to achieve cancer center clinical 
research objectives. The institutional plan for dealing with the change in the leadership of the center 
director is to appoint Dr. Suzanne Baker as interim director and to initiate a national search for a 
permanent director. Recognition of team science as a criterion for academic promotion was addressed 
in the application and found to be satisfactory.

Center Director is rated exceptional. Dr. Roberts’ scientific and administrative qualifications, 
experience, and leadership skills are very strong. He is a very highly regarded translational researcher 
in pediatric tumors with world-class expertise in basic laboratory investigation of epigenomics in cancer. 
Dr. Roberts serves as one of the five EVPs at St. Jude and, in this capacity, sits on the Executive 
Committee that oversees all SJCRH operations. He also attends all meeting of the SJCRH Board of 
Governors and is able to coordinate the activities of the SJCCC with those of the SJCRH. Since 
assuming the directorship, he has played a major role in redirecting a number of the activities of the 
SJCCC, and in new strategic planning initiatives. Dr. Roberts has appropriate control over the utilization 
of revenue from philanthropic resources and is very highly qualified as Director with the appropriate 
authority for this position. He has command of all aspects of the center’s operation and scientific 
development. His time commitment of 50% is appropriate.   

In summary, the St. Jude Comprehensive Cancer Center has considerable strengths including strong 
visionary leadership of Dr. Charles Roberts, an experienced senior leadership team, exceptional 
institutional support for world-class research infrastructure and GMP facilities, and a strong commitment 
to transdisciplinary and collaborative research. The St. Jude Comprehensive Cancer Center is in an 
extraordinarily robust position to leverage its status as the only NCI-designated comprehensive cancer 
center solely devoted to pediatric oncology. Increased cancer-relevant funding, continued world-class 
excellence in hematologic malignancies and neuro-oncology, increased accruals to therapeutic clinical 
trials, multiple examples of high-impact publications, and a remarkable track record of translating 
SJCCC science into advances for the benefit of pediatric cancer patients everywhere has positioned 
this center as a national treasure. While some unevenness of science in the programs persists, as the 
institution continues to invest truly breathtaking resources in its cancer program, it is expected that the 
national significance and impact of this center will continue to increase. The overall impact of this 
application is high and support for the requested five years is recommended.

IRG NOTE: In response to the Site Visit Report, written comments were received from the principal 
investigator in a letter dated June 26, 2018. The comments and the Site Visit Report were carefully 
considered by the members of NCI IRG, Subcommittee A, during the discussion, final assessment, and 
scoring of the application. Corrections and changes have been made, where appropriate.  
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REVISION NOTE: A typo has been corrected. 

THE FOLLOWING SECTIONS WERE PREPARED BY THE SCIENTIFIC REVIEW OFFICER TO 
SUMMARIZE THE OUTCOME OF DISCUSSIONS OF THE REVIEW COMMITTEE ON THE 
FOLLOWING ISSUES:

PROTECTION OF HUMAN SUBJECTS: ACCEPTABLE (Also, see the heading, Data and Safety 
Monitoring)

DATA AND SAFETY MONITORING PLAN: ACCEPTABLE 

INCLUSION OF WOMEN PLAN: ACCEPTABLE (Also, see the heading, Inclusion of Women in 
Clinical Research)

INCLUSION OF MINORITIES PLAN: ACCEPTABLE (Also, see the heading, Inclusion of Minorities in 
Clinical Research)

INCLUSION OF CHILDREN PLAN: ACCEPTABLE (Also, see the heading, Inclusion of Children in 
Clinical Research)

VERTEBRATE ANIMAL: ACCEPTABLE

BIOHAZARDS: ACCEPTABLE

ADDITIONAL REVIEW CONSIDERATIONS

COMPREHENSIVENESS
The SJCCC has significant depth and breadth in cancer research extending from basic laboratory 
investigation to clinical research as well as strengths in cancer prevention/control and population 
sciences. The evidence of transdisciplinary research within the programs is found in the evolution of 
their publication record for a given topic. Original basic science publications followed by more 
translational studies with the culmination of clinical trials are evident. SJCCC is the only pediatric 
cancer center that receives NCI cancer center support and thus has a very unique mission. Although 
there is a locally/regionally defined catchment area, the facility is available to a much broader number 
of individuals, particularly those seeking clinical research trials. The center has defined the cancer 
problems that are relevant to its catchment area as well as a broader population. There is strong 
support of cancer education and training of scientists and health care professionals. 

Assessment: Acceptable

RESOURCES SHARING PLANS

Data Sharing Plan: ACCEPTABLE
The application does address the NIH Policy on Data Sharing. 

Sharing of Model Organisms for Biomedical Research: ACCEPTABLE
The application does address the NIH Policy on Sharing of Model Organisms for Biomedical Research. 

Genome-Wide Association Studies (GWAS): ACCEPTABLE
The application does address the NIH Policy on Genome-Wide Association Studies. 
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RESEARCH PROGRAMS 

Cancer Biology Program

DESCRIPTION (provided by applicant): The overarching goal of the Cancer Biology Program (CBP) 
is to explore and understand the cell biology of cancer. In working toward this goal, we lead integrated 
and transdisciplinary efforts to define pathways related to cancer, identify driver mutations and genetic 
anomalies as new leads for therapeutic targeting, and explore and exploit anti-cancer mechanisms as 
routes to translation into clinical trials. The Program is led by Martine F. Roussel, PhD, an 
internationally recognized expert on the regulation of the G1 phase of the cell cycle and proliferation as 
it relates to pediatric cancers, and Douglas R. Green, PhD, a world-renowned scientist studying the 
mechanisms that dictate cell death and survival, including apoptosis, necroptosis, autophagy, and 
metabolism in cancer and the immune system. They work together to translate discovery research to 
the clinic by stimulating scientific exchanges, collaborations between our members and members of the 
other Cancer Center Programs, and the active participation of our membership in meetings. CBP 
members are organized into four programmatic working groups formulated to address unmet needs in 
the understanding of pediatric cancer biology: Cancer Cell Signaling Networks and Therapeutics, 
Cell Death, Cell Stress Repair and Metabolism, Tumor Microenvironment and Immunology, and 
Genome Structure and Function. CBP has 29 members, including 21 Full Members and 8 Associate 
Members (junior mentored) from 12 Departments. During the current funding period, research in CBP 
has resulted in 570 primary research publications, of which 23.9% were inter-programmatic, 
demonstrating the key role of CBP members in supporting disease-focused research through basic 
discovery, 12.8% were intra-programmatic, and 76.5% were inter-institutional (with other NCI-
designated Cancer Centers). 38% of our research publications were in journals with impact factor >10. 
This work includes the genomic landscape of all pediatric cancers through the development of the 
Pediatric Cancer Genome Project that unraveled the critical role of epigenetic regulators in cancer, 
fundamental insights into mechanisms of cell death and cell survival, and elucidation of innate and 
adaptive immune functions impacting our understanding of anti-cancer immunity. CBP members have a 
total of $6M in peer-reviewed funding. CBP members have made a number of basic science 
discoveries have been translated into the clinic, greatly facilitated by interactions with other SJCCC 
Programs. This includes FDA-approval of CDK4/6 inhibitors currently in clinical trials for treatment of 
breast cancer and the repurposing of gemcitabine and pemetrexed for the treatment of high risk 
medulloblastoma in collaboration with members of the NBTP. Because SJCCC is focused solely on 
pediatric cancer, investigators study and develop trials for a diverse spectrum of pediatric cancers 
utilizing a full array of therapeutic approaches. Consequently, our working groups are broad by design 
to maximize opportunities for collaborative translation and to position the program well to address 
opportunities and priorities as they emerge. 

CRITIQUE: The Cancer Biology Program is an interdisciplinary basic/translational program consisting 
of 21 full and 8 associate members across 12 departments. The program represents a rebranding of 
the former Cancer Genetics Biochemistry and Cell Biology Program, and continues with the same three 
overarching themes, which include Cell Signaling Networks and Therapeutics; Genome Structure and 
Function; and Cell Death, Stress Repair and Metabolism, and a new fourth theme centered on Tumor 
Microenvironment and Immunology. CBP members hold $6.1 million in peer-reviewed, cancer-relevant 
funding, of which 24% is from the NCI. During the current funding period, CBP investigators published 
570 publications, of which 24% were inter-programmatic and 13% were intra-programmatic. 

The CBP continues to deliver strong and impactful basic science discoveries, with an exceptionally 
strong portfolio of publications in high impact journals (38% with impact factors greater than 10). 
Seminal findings during the current project period include new inroads into the aberrant SHH signaling 
driving medulloblastoma, including identification of small molecule activators that promote 
differentiation; new mechanisms stimulating MOMP and apoptosis (p53-induced BAX activation, Bok 
dependent regulation); the key role for AIM2 and NLRC3 inflammasomes and cytoplasmic DNA 
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sensors in colon tumorigenesis; and a series of important papers outlining the fundamental signaling 
behind necroptosis and how dying cells engage the tumor microenvironment and macrophage 
response.

The CBP investigators figured prominently in the Pediatric Cancer Genome Project (PCGP), which 
reinforced the critical role of epigenetic regulators in the development of pediatric malignancies and the 
first identification of germline mutations in cancer predisposition genes in 8.5% of children with cancer, 
most of whom lack a family history, as well as new mutations driving treatment failure in pediatric ALL. 
These findings have been practice changing, inspiring new clinical sequencing protocols and the first 
precision medicine trials to identify Ph-like ALLs as likely candidates for kinase inhibitor treatment. 
Since last renewal, efforts have been made to increase translation of the CBP discoveries, align the 
strong basic science focus with unmet clinical needs relevant to the catchment area, and increase the 
cancer focus of the funded projects and cancer-relevant funding through refinement of membership 
criteria and more stringent definition of cancer-focused activities. Although this has not been clearly 
explained, this seemed to result in a decrease in peer-reviewed, cancer-relevant funding. However, 
despite this apparent downturn, it is noted that nearly all members (19 of 21 per Data Table 2) currently 
hold peer-reviewed extramural cancer-relevant funding. 

Program leadership has taken an active role in fostering future funding success by implementing a 
series of workshops for proposal development for all junior faculty. In addition, four physician scientists 
have been recruited to the program to foster greater translational activities. Although three are relatively 
early in their careers, their influence should help to bridge activities to more clinical programs. 
Importantly, several CBP discoveries are now either entering the translational pipeline or informing 
clinical trials in the pediatric population. For example, high expression of SLNF11A in Ewing’s sarcoma 
is associated with a synthetic lethality to PARP inhibitors inspiring two investigator-initiated Phase I 
clinical trials in pediatric solid tumors. Structural studies of NEDD8-activating E1 enzyme enabled the 
development of pevonedistat now in Phase I clinical trials. Mechanistic insights into cell death signaling 
pathways have inspired clinical trials evaluating venetoclax and another BH3 mimetic in ALL or 
refractory AML. Preclinical screening in a mouse model of medulloblastoma identified pemetrexed and 
gemcitabine as a useful combination inspiring a clinical protocol for Group 3 medulloblastomas. The 
PCGP’s first identification of germline mutations in cancer predisposition genes in 8.5% of children, 
most of whom lack a family history, has led to the St. Jude Genome4Kids clinical sequencing protocol 
and the development of a new Predisposition Clinic. Several additional examples were presented at the 
site visit, including the identification of MYC alterations in a subset of high risk neuroblastomas lacking 
N-myc amplification that has prompted the addition of MYC IHC to the clinical protocol in COG Phase 
III trial of crizotinib in neuroblastoma. 

The cancer center provides substantial value-added benefit to CBP through pilot project funding and 
valuable shared resources used extensively by the program members. During the current project 
period, $1.3 million in developmental funds were awarded to 11 projects, allowing four members to 
advance their research and obtain R01 funding. However, the processes for gaining access to these 
funds was unclear as was the outcomes of all who accessed these funds. While the center-wide 
process for the review, prioritization, and allocation of developmental funds was clarified at the site visit, 
including role of the program leaders in this process, the direct outcomes from these funds and how 
they helped to drive research in the program forward was not entirely addressed.

Weaknesses are few and relatively minor. While CBP investigators are individually very strong, and 
there are examples of collaborative activities within CBP and across other programs, these have yet to 
manifest in significant formal synergies, with limited evidence of multi-investigator grants and modest 
intra-programmatic publications, which have not really improved since the last renewal. Program 
leadership seems aware of the need to improve this area and has implemented a number of changes to 
foster and formalize collaborative activities, including increased meeting frequency with a more 
interactive format, thematic working groups to highlight cross-cutting themes (e.g., SHH signaling, 
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epigenetics), and realignment of Developmental Funds to promote intra-programmatic interactions. A 
number of examples of these activities were described at the site visit. While success of these 
strategies, which represent relatively recent changes, remains to be seen, they represent a step in the 
right direction. CBP members are involved in the newly-awarded NIGMS P50 Center for Precision 
Medicine in Leukemia grant and also include project leaders for a P01 grant emanating from the NBTP. 
Future goals are well articulated, and feature further development of the immunology and tumor 
microenvironment theme. The leadership has established special focus groups to encourage intra- and 
inter-programmatic interactions and areas of unique opportunity (e.g., epigenetics/T cell responses) are 
being pursued. More recent development of the studies that define immune metabolism, specifically of 
T cell subsets, and studies to gain a better understanding of CAR T cell therapy and the immune 
repertoire of the anti-cancer response have direct translational applications and potential to become a 
strong translational outlet for the program moving forward. Nevertheless, future goals for the CBP could 
be more aspirational with regard to multi-investigator proposals that capitalize on the natural synergies 
that arise from these efforts.

Program Leader(s): The CBP is co-led by Drs. Roussel and Green. Dr. Roussel has been on the 
SJCRH faculty since 1983 and has played an important role in shaping the current CBP throughout its 
evolution. She is internationally recognized for her work in cell cycle and the MYC oncogene in pediatric 
brain tumors. She is funded by a P01 project and holds a number of awards including the St. Jude 
faculty mentor of the year award in 2017. Dr. Green, a long-time member of the CBP, was appointed as 
a co-leader in 2016, replacing Dr. Schulman upon her departure to head the Max-Plank Institute. Dr. 
Green, Professor and Chair of the Department of Immunology, is a preeminent scientist in the area of 
cell death mechanisms and metabolism in the immune system and is very well funded with four R01 
grants. Both have played an active role in program development through the coordination of program 
activities (meeting/seminar/retreats), targeted recruitment, identification of potential translational outlets, 
and strategic deployment of pilot funding. They are well suited to lead this program. 

Assessment: Outstanding to Excellent merit

Budget: The budget is recommended as requested.

Cancer Control and Survivorship Program

DESCRIPTION (provided by applicant): The overarching goal of the Cancer Control and 
Survivorship Program (CCSP) is to conduct highly innovative clinical, genetic, and observational 
research, and translate our findings into effective strategies to avert or mitigate treatment-related 
complications and improve the quality of life of childhood cancer survivors. Drs. Leslie L. Robison, 
chair of the Department of Epidemiology and Cancer Control, and Melissa Hudson, director of the 
Division of Cancer Survivorship, lead the Program. Their leadership roles in the CCSP’s two NCI-
funded cohorts, St. Jude Lifetime Cohort Study (SJLIFE) and the Childhood Cancer Survivor Study 
(CCSS), have facilitated seminal discoveries characterizing the magnitude and scope of morbidity of 
the childhood cancer experience, including the resulting burden of chronic disease and subsequent 
neoplasms and their contribution to premature mortality. Knowledge gained from this research has 
influenced the design of contemporary pediatric cancer treatment strategies and provided critical data 
to guide health surveillance and health preserving interventions for long-term survivors. The CCSP is 
structured around an extensive shared research infrastructure designed to support and enhance the 
research conducted by Program members. This infrastructure reflects a combination of departmental-
focused resources, augmented by institutional and SJCCC-specific resources plus clinical services 
external to the institution. The CCSP has a total of 16 members (11 Full and 5 Associate), representing 
the Departments of Epidemiology & Cancer Control, Oncology, Psychology, Global Pediatric Medicine, 
and Pediatric Medicine. The design and conduct of innovative research is facilitated by 7 discipline-
specific CCSP working groups: Neurosciences, Cardiopulmonary, Endocrine-Reproductive, Genetics, 
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Global Outcomes, Psychosocial-Behavioral, and Epidemiology-Biostatistics, who meet on a regular 
schedule (bi-weekly or monthly). During the current grant period (2013-2017), CCSP members have 
actively engaged in intra- and inter-programmatic research collaborations. Research publications by 
CCSP members totaled 424 and demonstrate the highly collaborative nature of the Program with 50% 
reflecting an intra-programmatic and 25.9% inter-programmatic collaboration. During the current 
funding period, CCSP members initiated/conducted trials addressing approaches to enhance health 
screening for at-risk survivors, promote positive health behaviors, remediate treatment-induced 
cognitive deficits, and reduce fatigue, contributing a total of 2283 enrollments to interventional non-
therapeutic trials. Many of these trials reflect a direct translation of observational research conducted by 
CCSP members. CCSP members have participated in a wide variety of multi-group collaborations 
(involving more than 20 NCI-designated Cancer Centers, the NCI Division of Cancer Epidemiology and 
Genetics, the Children’s Oncology Group, and multiple international centers) to characterize treatment 
and genetic factors conferring high risk for specific late effects. CCSP members have a total of $4.2M in 
annual peer-reviewed funding, including $4.1M in NCI funding.

CRITIQUE: The CCSP conducts clinical, genetic, and observational research, and translates findings 
into approaches to prevent or reduce treatment-related complications and improve the quality of life of 
childhood cancer survivors. This program, initially named the Cancer Prevention and Control Program, 
was formally established in 2007 and has since established and maintained itself as a leader in the field 
of cancer survivorship. The program has now been renamed to the Cancer Control and Survivorship 
Program to more accurately reflect its strong focus on cancer survivorship. The program has 16 
members (11 full and 5 new associate members) drawing from the departments of Epidemiology and 
Cancer Control, Oncology, Psychology, Global Pediatric Medicine and Pediatric Medicine. This is 
slightly down from 19 members in last cycle. Two new full member recruitments were added in the 
current grant cycle, I-Chan Huang, PhD (genetic epidemiological research) and Yutaka Yasui, PhD 
(late effects risk prediction modeling). The overall goal of the CCSP is to characterize the 
incidence/prevalence and risk factors for adverse outcomes and to translate these findings into clinical 
practice. The program has three aims focused on 1) identification of high risk groups and examination 
of the mechanisms and risk factors for late effects, 2) development and dissemination of risk-prediction 
models for adverse health-related outcomes and guidelines that promote long term health and QOL, 
and 3) development of intervention strategies to improve long term health in survivors. The evidence 
supporting integration with SJCCC resources/cores and collaboration with external partners is 
impressive. CCSP members engage in intra- and inter-programmatic collaborations and have a robust 
publication record including a high proportion (21.7%) of manuscripts published in very high impact 
journals (NEJM, JAMA, JCO). Among the total of 424 research publications, 50% were from intra-
programmatic collaborations and 25.9% were from inter-programmatic collaborations. Over 80% of the 
publications are inter-institutional emphasizing the importance of this program’s research from a 
national perspective. 

A major focus of the current grant period has been the design and conduct of interventional studies 
focused on addressing survivorship issues such as enhancing health screening and promoting healthy 
behaviors, remediating treatment-induced cognitive deficits, and reducing fatigue. The program has 
contributed 2,283 enrollments to interventional non-therapeutic trials (30% increase since last renewal). 
There were also 13,555 enrollments onto CCSP investigator-driven, specific non-interventional studies. 
CCSP members are relatively well funded with 22 active cancer-focused grants held by eight CCSP 
members for a total of $4.2 million, including $4.1 million in NCI funding. This appears to be a decrease 
since last renewal application in which over $8 million in external funding was reported from 10 of 17 
members. There are two primary standing, bi-weekly meetings of the CCSP―a program seminar and 
an investigator meeting. In addition, there are seven working groups (neurosciences, cardiopulmonary, 
endocrine/reproductive, genetics, global outcomes, psychosocial/behavioral and epidemiology-
biostatistics that all meet monthly or bi-weekly.
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One of the major strengths of the CCSP is the existence of two NCI funded large survivorship cohorts, 
the multicenter Childhood Cancer Survivor Study (CCSS) and the St. Jude Lifetime Cohort (SJLC), 
both of which are led by CCSP members. During the current grant period, CCSS carried out an 
expansion of their cohort to include 5-yr survivors diagnosed between 1987 and 1999. The U24 grant 
supporting the CCSS was successfully renewed in 2016 and Dr. Greg Armstrong replaced Dr. Robison 
as the PI. There are 14 CCSP members who are actively engaged in research utilizing the CCSS 
cohort. Similarly, the SJLC has been an exceptional research resource providing a much more 
comprehensive level of data than the CCSS since the patients are seen in person for very complex and 
detailed longitudinal assessments. There is no other resource such as this exists in the world. This 
cohort has been leveraged to define the overall chronic disease burden, morbidity and mortality in an 
aging population of survivors of childhood cancer including very novel research into the concept of 
“frailty” and premature aging in cancer survivors and the implications that this has on the development 
of chronic conditions associated with aging yet occurring at an early age. This has also opened up new 
avenues for interventional research. A focus has been on observational research and active efforts 
have been undertaken to expand this to include clinical prediction models for estimating risk of 
treatment-related adverse outcomes. Observational research is now being translated into interventional 
trials. CCSP members led by Dr. Hudson have been instrumental in the translation of research from 
CCSS, SJLC and other sources into clinical practice in the form of Long-Term Follow-up (LTFU) 
Guidelines for exposure-based surveillance recommendations that are used around the world for 
clinical LTFU of childhood and young adult cancer survivors. This speaks to the highly disseminated 
nature of the products from this program. A significant accomplishment in the last five years has been 
the further development of an impressive portfolio of interventional trials (including some multicenter 
trials) to enhance screening, promote positive health behaviors, and remediate treatment late effects. 

The future plans and vison for the next grant period are quite ambitious, although they overall will move 
the program forward in a very positive way. Genomics in cancer survivorship will be a huge high-priority 
undertaking and will provide the field with the next generation of knowledge regarding late toxicity risk 
in survivors. Plans for expanded research into the mHealth arena will be quite novel and likely to move 
the field forward given the capability of this technology to collect data in ways never possible before, 
and for utilization in interventional research. Implementation within both CCSS and SJLC will be a 
significant facilitator of success for this new line of investigation. The addition of a Health Services 
research component to the program is very important and will help to fill important gaps in the current 
scope of the overall program, although only general details on how this will be done and who will be 
involved were provided.

New recruitments as noted above will provide additional depth and expertise in order to accomplish the 
aims of the CCSP. The new members will further enhance the overall breadth and scope of expertise 
within the program and presumably over the next grant period will also enhance the portfolio of external 
funding. Of particular interest is the addition of new members adding expertise in mHealth, health 
promotion interventions, and genetic pathways underlying cancer treatment morbidity. The SJCCC has 
provided support for a new CCSP post-doctoral trainee and recent funding of their T32 training grant 
application for survivorship and outcomes research will further strengthen the program.

While there are multiple comments regarding incorporation of survivorship-related research knowledge 
into design of new therapeutic studies, specific examples are lacking, with the exception of those within 
the ALL trials. It was noted at the site visit that other examples were mentioned in the context of other 
programs. It seems that whether some of the interventions being undertaken for established conditions 
present in long-term survivors could potentially be ameliorated or prevented if initiated during or shortly 
after completion of therapy were not considered. For the huge, high-priority undertaking of genomics in 
cancer survivorship that will be the next generation of knowledge regarding late toxicity risk in survivors, 
it is unclear whether this data will be considered in the context of acute toxicities, recurrence risks, etc. 
Some concern exists as to whether there is sufficient depth of specific programmatic expertise and 
capacity required for the analysis and interpretation of this significant data resource although 



2 P30 CA021765-40 20 NCI-A
ROBERTS, C 

subsequent information provided at the site visit suggests that there are plans for a genetics/genomics 
working group and additional faculty with analytic expertise that will be hired by Dr. Yasui. Inter-
programmatic collaborations do exist, but there may be opportunities for more inter-programmatic 
collaboration with the DBSTP and NBTP and particularly with the HMP. Given that one of the primary 
aims of the HMP is to elucidate biologic determinants of (acute) toxicity, incorporating the impact on 
long-term toxicity would be beneficial. It does appear that these collaborations are emerging and 
presumably will increase in the future. 

Health services research is an important area to add to the program, but details are lacking and it will 
be important to consider the issue of transition of care from pediatric to adult care as a component as 
well as education of primary care providers who will need to provide long-term care for the majority of 
survivors. In addition, convincing evidence is lacking that the CCSP research is highly relevant to the 
SJCCC catchment area, and most cancer control efforts seem to be directed only at survivors. The 
catchment population is characterized as having high rates of tobacco use and obesity, and low rates of 
physical activity. Although these behaviors are not known to affect the incidence of pediatric cancer, 
they are important for long-term health outcomes for survivors of childhood cancers and, although both 
observational and intervention research led by the CCSP investigators actively address a number of 
these health behaviors, this work typically does not seem to include prevention/health promotion efforts 
among the general (i.e., non-cancer survivor) population (which would increase relevancy to catchment 
area). Many living in the catchment area are of low socioeconomic status, and program efforts focused 
on financial toxicity and access to care (health policies) would continue to increase this relevancy.

Program Leader(s): The program co-leaders are Leslie Robison, PhD, and Melissa Hudson, MD. Dr. 
Robison is a member and Chair of the Department of Epidemiology and Cancer Control. He is a 
nationally/internationally-recognized epidemiologist whose career has been focused on cancer 
survivorship. He established the CCSS which has been in existence since 1994 and continuously 
funded by the NCI, and has enhanced the world literature and knowledge regarding cancer 
survivorship. He has relinquished the PI role of the CCSS grant to Dr. Greg Armstrong (a CCSP 
member). Dr. Hudson is a member and Director of the Survivorship Division. She is a 
nationally/internationally-recognized leader in the field of cancer survivorship and has done extensive 
work in the development of long-term follow-up guidelines for cancer survivors. Dr. Hudson also leads 
the NCI-funded SJLC study which is generating detailed long-term follow-up on a large cohort of adult 
survivors of childhood cancer that have been characterized by comprehensive in-person evaluations of 
these survivors. This combined leadership is well positioned to successfully achieve the aims of the 
next project period.

Assessment: Outstanding to Exceptional merit

Budget: The budget is recommended as requested.

Developmental Biology and Solid Tumor Program

DESCRIPTION (provided by applicant): Despite recent advances in understanding the etiology of 
pediatric solid tumors, the overall survival rate has not significantly improved in over 2 decades. For 
children with recurrent solid tumors, the survival rate is below 30%, and long-term survivors have an 
increase in the burden of disease associated with the administration of curative therapies. Therefore, 
the goal of the Developmental Biology and Solid Tumor Program (DBSTP) is to improve the 
survival and quality of life of children with solid tumors by integrating basic, translational, and clinical 
research. Michael Dyer, Ph.D. (laboratory lead) and Alberto Pappo, M.D. (clinical lead) are 
responsible for the overall leadership, academic themes, and direction of the DBSTP. They meet 
weekly to coordinate the activities of the program, identify opportunities for clinical translation and plan 
clinical trials. In addition, they mentor faculty within the Division of Solid Tumors, identifying and 



2 P30 CA021765-40 21 NCI-A
ROBERTS, C 

removing barriers to successful collaboration among SJCCC members and investigators around the 
world who share their goal to improve survival and quality of life for children with solid tumors. DBSTP 
holds a weekly seminar series to provide a forum for every Program member to present their research 
as well as monthly working group meetings focused on thematic research areas. The DBSTP has 21 
Full Members and 4 Associate (junior mentored) Members representing the Departments of Oncology, 
Chemical Biology and Therapeutics, Developmental Neurobiology, Radiation Oncology, Diagnostic 
Imaging, Global Pediatric Medicine, Cancer Center Administration, Pathology, Pharmaceutical 
Sciences, Surgery, Computational Biology and Immunology. Among the full members, 11 are MDs, 7 
are PhDs and 3 are MD/PhDs. Thirteen new members have been recruited to the DBSTP over the past 
5 years to strengthen the basic, translational, and clinical research programs aligned with the 4 
thematic Working Groups (Immunotherapy, Precision Medicine, Rare Tumors and Recurrent Disease). 
Peer-reviewed cancer focused funding has increased by 60% from $2.5M to $4M and the DBSTP also 
has $1.3M in annual funding from foundations. Research from the DBSTP has resulted in 475 
publications, of which 22.9% are intra-programmatic, 40.4% are inter-programmatic, and 68.2% are 
inter-institutional (with other NCI-designated Cancer Centers). Overall, interactions both within the 
Program and with other Programs increased substantially since 2013. Program members serve as 
principal investigators on 18 clinical trials and 26 COG or industry-sponsored trials. They contributed a 
total of 801 interventional enrollments (51 national, 730 institutional, and 20 industry). 

CRITIQUE: The goal of the Developmental Biology and Solid Tumor Program (DBSTP) is to improve 
the survival and quality of life of children with solid tumors by integrating basic, translational, and clinical 
research. Drs. Michael Dyer (laboratory lead) and Alberto Pappo (clinical lead) have acted as co-
directors of the program throughout the current grant period. Although the size of the program has 
remained stable, with 21 full and 4 associate members, 13 new members have been added over the 
past 5 years, with specific focus on developmental biology and epigenetics, and integrated into the 4 
thematic working groups (Immunotherapy, Precision Medicine, Rare Tumors, and Recurrent Disease). 
Notably, these new members include the SJCCC Director (Dr. Roberts), Dr. Rodriguez-Galindo who 
heads the Department of Global Oncology, and others who strengthen both clinical and basic science 
research. Additional recruits to the program include Drs. Paul Thomas and Benjamin Youngblood (both 
from the Department of Immunology) to further enhance research efforts into the role of the immune 
system in pediatric solid tumor biology and therapy. Over the past 5 years, the program has focused on 
effective translation from basic research to clinical trials. The basic, translational, and clinical research 
programs have been aligned into the thematic working groups. Peer-reviewed, cancer-focused funding 
is reported to have increased significantly (from $2.5 million/year to $4 million/year) and research from 
the DBSTP has resulted in 475 publications, of which 23% are intra-programmatic (stable), 40% are 
inter-programmatic (up from 29%), and 68% are inter-institutional (with other NCI-designated Cancer 
Centers). Program members serve as principal investigators on 18 clinical trials and 26 NCI-Children’s 
Oncology Group (COG) or industry-sponsored trials. A total of 801 patients have been enrolled on 
interventional trials (51 national, 730 institutional, and 20 industry), which is a significant increase from 
the prior funding period. 

Since the last renewal, the program has made efforts to improve the areas related to grant support, 
catchment area-specific research, clinical trials accrual, and translational research. As noted, external 
grant funding and clinical trial enrollment have both increased significantly. In addition, the program has 
evaluated priorities for solid tumor research of relevance to African American children (the predominant 
population in the catchment area) and focused on desmoplastic small round cell tumor and ATRX-
mutant neuroblastoma, which both disproportionally affect African American children. 

The DBSTP has made significant scientific contributions in each of the four major programmatic areas 
of focus. Development of a biology protocol (Molecular Analysis of Solid Tumors-MAST) for the 
generation and characterization of orthotopic patient-derived xenograft (O-PDX) models provides a 
significant resource to capitalize on for the development of new therapies via high-throughput drug 
screening. Data from this effort has also been made available to the research community through a free 
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web portal. DBSTP investigators have also made important discoveries including development of a 
novel new anti-GD2 antibody for treatment of neuroblastoma designed to reduce toxicity and improve 
efficacy as compared to the commercially available antibody. Phase 1 single agent study has been 
completed and a phase 1 study of this agent added to chemotherapy was also completed and moved 
into a phase 2 study of incorporating this agent into induction chemotherapy where they have seen a 
doubling of response rates in newly-diagnosed high-risk neuroblastoma patients. Additional work 
focused on enhancing knowledge regarding the potential of immune checkpoint blockade therapy in 
pediatric solid tumors. A transdisciplinary team that meets monthly was assembled to advance this 
work and initial work has discovered that T cells in osteosarcoma tumors express high levels of PD1 
and PDL1 making it a potential target for immunotherapy approaches with immune-checkpoint 
inhibitors and a multi-institutional trial has been initiated to test this approach in patients with 
progressive osteosarcoma. The programmatic efforts to continue to improve translational research 
infrastructure and output, including development and characterization of preclinical solid tumor models, 
are noted. The emphasis on collaborative research is also evident, as demonstrated by the projects 
being undertaken and an increase in inter-programmatic publications. 

Some weaknesses exist as well. While funding levels have increased over the current funding period, 
only 12 of the 25 program members appear to hold externally peer-reviewed grants. The areas related 
to integration of basic science emanating from the group with clinical efforts and potential of some 
institutional efforts to relate to and inform national trials efforts still need to be improved. As a specific 
example, a clinical trial of an immune checkpoint inhibitor is being conducted institutionally for patients 
with osteosarcoma, which is quite similar to trials already conducted by SARC and COG. As the COG 
trial is already in development, this likely emanates from the previously conducted studies rather than 
the St. Jude study results. Although preclinical data may suggest neo-epitopes, this is somewhat 
contradicted by the relatively low clinical efficacy observed in the already conducted phase 2 studies. 
Similarly, a number of centers have long experience in treating patients with retinoblastoma; it is not 
clear how the SJCCC efforts will be effectively disseminated, given the lack of evidence for how the 
subconjunctival delivery compares to the plaque, wafer and intra-arterial approaches being utilized at 
other sites. Translation of their biology efforts into clinically relevant areas in pediatrics continues to be 
lacking. Their anti-GD2 antibody may represent an advance but, given that ch14.18 is far along in the 
licensing process, it is unclear how they will prove the relative efficacy of their antibody. Providing a ρ-
value for a comparison of two non-randomized phase 2 trials lacks scientific rigor and may represent 
variability in the patient populations studied with St. Jude’s unusual referral patterns quite capable of 
introducing a relative bias. Although the preclinical studies driving the PARP inhibitor clinical trial is 
impressive, PARP inhibitors have considerable toxicity and the clinical development plan through which 
they will become standard of care is not well articulated. Ultimately it is clear from responses at the site 
visit, that all of these advances will require testing within the Children’s Oncology Group (COG). With 
no letter of support or any other evidence provided that this will be agreed too, clinical realization is 
somewhat speculative. Given the low accrual to COG phase 2 and 3 trials, a risk is that lack of 
commitment to mutual efforts, although stated as not being a concern, may preclude clinical 
advancement of these concepts. Finally, it is not clear how the DBSTP program will maximally integrate 
with and benefit from the ongoing large-scale clinical genomics and precision medicine efforts at the 
institution.

Program Leader(s): Dr. Dyer, the laboratory-based co-leader of the program, is an outstanding 
developmental/cancer biologist who has made significant contribution related to retinoblastoma and 
more recently has worked to establish models for the study of other solid tumors as well. He has been 
the co-leader of the program since 2009. In 2016, he was appointed as the Chair of the Department of 
Developmental Neurobiology. Dr. Pappo, the clinical co-leader of the program since 2010, is the 
Director of the Division of Solid Tumors. He is an internationally-recognized leader in pediatric 
oncology, particularly for rare pediatric tumors and soft-tissue sarcomas. Together this team provides 
excellent leadership to the DBSTP ensuring success of the program over the next funding period.
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Assessment: Excellent merit

Budget: The budget is recommended as requested.

Hematological Malignancies Program

DESCRIPTION (provided by applicant): The overall goal of the Hematological Malignancies Program 
(HMP) is to advance cure rates for pediatric leukemias and lymphomas while reducing toxicity of 
therapy. The HMP is an established, highly interactive, transdisciplinary program with a long track 
record of major discoveries in cancer biology, and the translation of these into new diagnostic and 
treatment approaches that have changed the standard of care of pediatric hematological malignancies. 
Charles Mullighan, MBBS (Hons), MD (laboratory lead) and Ching-Hon Pui, MD (clinical lead) are 
jointly responsible for the academic themes and direction of the Program. They bring together expertise 
spanning the basic-to-clinical spectrum that significantly enhances HMP activities and facilitates 
national and international collaborations. They align research efforts of the HMP with strategic goals of 
the SJCCC and identify inter-programmatic collaborative opportunities. HMP members participate in 
multiple intra-programmatic meetings and seminar series that facilitate transdisciplinary research, 
clinical, and educational activities. Program activities are organized into 3 working groups: Basic, 
Translational, and Clinical Research Groups. The HMP has 19 Full Members and 6 Associate (junior 
mentored) Members, including 3 members each of the National Academy of Medicine and the 
Association of American Physicians, 3 Fellows of the American Association for the Advancement of 
Science, and 5 members of the American Society for Clinical Investigation. Members are drawn from 
the Departments of Pediatric Medicine, Hematology, Infectious Diseases, Oncology, Pathology, Bone 
Marrow Transplantation & Cellular Therapy, and Pharmaceutical Sciences. HMP members have a total 
of $4.4M in annual peer-reviewed funding, including $2M in NCI funding and $1.6M in other NIH 
funding. Research from the HMP has resulted in 578 publications, of which 33.1% are intra-
programmatic, 35.5% are inter-programmatic, and 77.5% are inter-institutional (many with other NCI-
designated Cancer Centers). In addition, a total of 5 multi-investigator grants were awarded to the 
Program, two of which are inter-programmatic with CBP (P50GM115279) and CCSP and NBTP 
(U01CA195547). During the funding period (2013-2017) the HMP contributed 1134 interventional 
enrollments of which 1045 were therapeutic enrollments. By comparison, in the prior period (2008-
2012) HMP had 973 interventional enrollments of which 885 were therapeutic. In addition, HMP 
contributed to the Center’s overall transprogrammatic non-interventional studies totaling 30,071 
accruals during the funding period. This includes 438 unique participants in specific HMP investigator 
driven non-interventional studies. During the current funding period, the HMP focused on common and 
clinically problematic hematological malignancies, including ALL, acute myeloid leukemia (AML), and 
relapsed leukemia. The Program also enriched research efforts in important but less well-characterized 
diseases, including infant leukemia, pediatric myelodysplasia, and lymphoma. HMP accomplishments 
have had national and global impact in the diagnosis, classification, and treatment of hematological 
malignancies. 

CRITIQUE: The hematological malignancies program continues to make significant contributions to the 
management of pediatric patients with hematological malignancies. The HMP has 25 members, of 
which 19 are full and 6 are associate members. The HMP generated 578 research publications, with 
33.1% intra-programmatic, 35.5% inter-programmatic, and 77.5% inter-institutional collaborations. 
34.1% were published in journals with an impact score >10, including multiple publications in Cancer 
Cell, Cancer Discovery, Nature Immunology, Nature Genetics, Blood, JNCI, New England Journal of 
Medicine, JCO, and Lancet Oncology among others. Thus, the academic productivity of the program 
was outstanding with an exceptional amount of collaborative work within and with other cancer center 
programs. 
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The HMP has 3 specific aims 1) to elucidate determinants of HM pathogenesis and response to 
therapy, 2) elucidate determinants of toxicity, and 3) to implement novel and precision medicine 
approaches to treatment. The program is divided into three components: a basic, translational and 
clinical component. For the clinical component they have a robust clinical trials effort with cooperative 
group, institutional, and a modest number of industry trials. Over the current funding period, there were 
1,134 interventional enrollments, of which 1,045 were therapeutic, and overall were increased by 
approximately 16%. This included 438 enrollments on investigator-initiated non-interventional studies. 
They have accrued 7 patients in the last 12 months to cooperative group treatment trials, 228 to 
institutional trials, and none to industry trials. Similarly, their accrual to observational trials is heavily 
influenced by institutional tissue-based studies. It is stated in the application that this accrual approach 
is a conscious decision to emphasize their own IITs. Members are drawn from seven clinical and/or 
science programs. Seven individuals including six associate and one full members were recruited in the 
current funded period. One of these is in the area of CAR T cells―a new strategic focus for the 
SJCCC.

The scientific highlights of the program in the genomics area are exceptional and have revolutionized 
our approaches to the management of both pediatric and adult ALL. This has included the outstanding 
work from this group in characterizing the large number of mutations that mediate Ph-like ALL and the 
presence of specific germ line variants in patients with rare forms of ALL. Specifically, characterization 
of CRLF2, EPOR and JAK/STAT mutations that mediate the Ph-like ALL has been a hallmark from this 
group and has changed both treatment approaches for individuals with these diseases as well as the 
classification of ALL. 

Translational aspect of the program focuses on approaches to ameliorate toxicity of therapy compared 
to approaches to treat disease. Here, this group has shown that specific SNPs can enhance the toxicity 
to commonly used drugs for the treatment of patients with ALL such as vincristine and 6-
mercaptopurine. Methods to modulate toxicity based on these SNPs have been incorporated into the 
current Total Therapy XVII trial. The clinical program features their newest version of both total therapy 
for children and total therapy for infants with ALL. In addition, a very important trial for infant ALL is 
open along with 18 other institutions (including international sites). Given the rarity of this diagnosis and 
difficulty in treating these infants, this mufti-center trial will hopefully improve outcomes in this difficult 
group of patients. As a result of the identification of mutations that play a significant role in the clinical 
trial schema, there is a robust method for the identification of mutations that can be clinically acted 
upon. A group of pathologists meet to evaluate mutations identified from sequencing from their CLIA-
approved laboratory. This information is collated, and potential disease targets identified. This 
information is relayed back to the clinicians with highlights for actionable items. There are additional 
novel trials for AML.

The members of the program utilize six of the ten shared resources with almost all of the members 
utilizing the Bioinformatics and Biotechnology, the Pharmacokinetics, and the Biostatistics shared 
resources. The program has weekly meetings with working group meetings that occur mostly on a 
monthly to quarterly basis. However, they don’t appear to have a formal programmatic interaction with 
another program. Given the interest present in this program and the CBP around immunotherapy, this 
may be an area of opportunities for the program in the future. The HMP investigators received funding 
of over $870,000 during the current project period from the cancer center for pilot trials and the SJCCC 
provided resources for multi-site studies to enhance accrual and support to enhance preclinical 
translation.

Despite these significant strengths, some minor weaknesses are noted in the program. The total 
amount of extramural funding seems to have fallen during the most recent period with $4.4 million in 
peer-reviewed funding. At the site visit, the program leaders indicated that they are encouraging junior 
investigators and clinical researchers to submit grant applications for peer-reviewed funding. It is too 
early in its development to determine how successful this approach will be to enhance peer-reviewed 
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funding. In addition, the plans to move into immunotherapy appear less concrete, although the 
movement is viewed positively. During the site visit plans were presented for CAR therapy for ALL 
targeting CD19 with a clinical trial that opened in April of 2018. As immunotherapy appears to be a 
significant emphasis for the program, it would have been helpful for the leadership to indicate how they 
differentiate their program from the commercial and academic programs that are currently using 
adoptive cell therapy given their current reliance on previous targets and resources other than RNA-seq 
data, which has been used by a number of groups, to identify new targets which are needed to move 
this approach forward, especially for patients with AML/MDS/MPN. Additionally, there was limited 
details regarding the development and incorporation of other cellular therapeutic modalities such as 
hematopoietic stem cell transplantation for treatment of high-risk or recurrent HM patients which still 
offers a curative option for a majority of the patients who will not be cured with chemotherapy or 
immunotherapy. Investigations to enhance the outcomes for patients undergoing stem cell transplant 
could increase the impact of the research in this area by the program.

Program Leader(s): The co-leaders of this program, Drs. Mullighan and Pui, are exceptional leaders 
with complementary areas of expertise. They organize multiple meetings and seminars to enhance 
transdisciplinary work although there was little mention of how successful those enterprises were. It 
seems that plans are in place from discussions at the site visit to enhance peer-reviewed funding 
although it is too early to assess their benefit.

Assessment: Outstanding to Exceptional merit

Budget: The budget is recommended as requested.

Neurobiology and Brain Tumor Program

DESCRIPTION (provided by applicant): Brain tumors are the leading cause of cancer-related death in 
children. Despite rapid advances in our understanding of disease biology, current treatment 
approaches are still lacking for some patients and lead to long-term, debilitating side effects in others. 
The goal of the Neurobiology and Brain Tumor Program (NBTP) is to improve survival and morbidity 
for children with brain tumors by developing effective, relatively non-toxic therapies through a better 
understanding of disease pathogenesis. The NBTP is an established multidisciplinary Program with a 
proven record in translating fundamental neuroscience and cancer biology discoveries into novel 
diagnostics and clinical trials. Our genome-wide studies of the major pediatric brain tumor types 
identified novel mutations, defined molecular subgroups, and opened new avenues of basic, 
translational, and clinical investigation. Exciting advances in the fields of molecular pathology, imaging, 
and radiation oncology provide additional promise for progress in treatment of these clinically 
formidable diseases. Drs. Suzanne Baker (laboratory lead), an expert in the molecular pathogenesis 
of brain tumors and Amar Gajjar (clinical lead), a nationally recognized leader in pediatric brain tumor 
therapeutics are responsible for the leadership of the Program. To facilitate collaboration and drive 
translation, the NBTP is organized into 3 working groups: Fundamental Neurobiology, Translational 
Research, and Brain Tumor Therapy. The NBTP has 16 Full Members and 3 Associate (junior 
mentored) Members, representing the Departments of Bone Marrow Transplantation and Cellular 
Therapy, Cell and Molecular Biology, Developmental Neurobiology, Genetics, Oncology, Pathology, 
Pediatric Medicine, Pharmaceutical Sciences, and Radiation Oncology. Program members have a total 
of $3.8M in annual peer-reviewed funding, including $2.6M in NCI funding, Research from the NBTP 
has resulted in 458 publications, of which 31.4% are intra-programmatic, 29.9% are inter-programmatic, 
and 77.5% are inter-institutional (with other NCI-designated Cancer Centers). In addition, during the 
funding period (2013-2017) the NBTP contributed 879 interventional enrollments of which 762 were 
therapeutic enrollments. During the current funding period, NBTP accomplishments led to a paradigm 
shift in the global understanding and treatment of commonly diagnosed pediatric brain tumors. Results 
from key NBTP studies included an unprecedented view of the somatic mutation landscape of several 
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pediatric brain tumors; novel oncogenic drivers of DIPG and ependymoma; discovery of extensive 
heterogeneity within virtually all pediatric brain tumor histotypes; and new insights into the cellular 
origins and pathogenesis of pediatric brain tumors. NBTP members also translated our fundamental 
genetic discoveries into 4 early-phase clinical trials (SJHG12, SJPDGF, SJDAWN, SJATRT) and the 
precision medicine phase II trial SJMB12, a randomized, multicenter international study for newly 
diagnosed medulloblastoma. SJMB12 is the first trial in North America to assign strata based on 
molecular classification, with therapy translated from NBTP preclinical studies. 

CRITIQUE: The goal of the Neurobiology and Brain Tumor Program (NBTP) is to improve survival and 
morbidity for children with brain tumors by developing effective, relatively non-toxic therapies through a 
better understanding of disease pathogenesis. The program is led by Drs. Suzanne Baker (research 
lead) and Amar Gajjar (clinical lead). The size of the program appears to have decreased moderately 
over this review period, from 30 full and 4 associate members to 16 full and 3 associate members. Five 
new members have been recruited during the current grant period, including Paul Northcott, PhD, a 
highly-accomplished early career investigator with expertise in genomics (in particular, 
medulloblastoma) and several junior faculty with immunotherapy experience who will be working with 
Dr. Stephen Gottschalk on brain tumor immunotherapy research and trials. Program activities are 
organized into three working groups: Fundamental Neurobiology, Translational Research, and Brain 
Tumor Therapy. Two multi-PI grants play a foundational role to the NBTP, the NCI P01 (PI: Baker) 
focused on molecular mechanisms underlying pediatric high-grade glioma and medulloblastoma, and 
the NCI-funded PBTC consortium (PI: Onar-Thomas). The three working groups are highly synergistic 
and generate a self-sustaining entity. Patient samples accrued through trials are used for discovery, 
which generate results and rationales for new clinical trials.

Peer-reviewed, cancer-focused funding is reported at $3.8 million in direct cost per year, which appears 
to be a slight decrease from previous funding period ($4.6 million in direct cost per year). Non-peer-
reviewed funding is reported at $600K/year, which is also a decrease (from $2.7 million/year). 
Research from the NBTP has resulted in 458 publications, of which 30% were inter-programmatic, 78% 
were inter-institutional, and 22% were in high-impact journals (JIF >10). This is a moderate increase 
from 431 publications in the prior grant period. 876 patients have been enrolled on interventional trials, 
of which a large majority (736) are institutional trials.

Since last renewal, the program focused on improving two specific areas: (1) drug delivery and tissue-
based PK/PD endpoints and (2) better translation of basic science discoveries to trials, with emphasis 
on precision/personalized medicine approaches. In particular, Dr. Clinton Stewart has formally been 
appointed as a program member for the first area. Drug delivery is being studied in preclinical models 
by measuring drug distribution and efficacy, and this has been translated to new clinical trials. This area 
could be further improved by applying newer imaging approaches, which can measure PK/PD in vivo in 
patients. Translation of genomic discoveries into clinical trials and development of more robust PDX 
pediatric brain tumor models has been an area of major (successful) focus for the program. 

Major accomplishments of the NBTP include a series of genomic studies of multiple tumor types that 
have provided fresh insights into tumor biology, molecular tumor classification, and identification of 
therapeutic targets―prominently featuring medulloblastoma, DIPG/high-grade glioma, ependymoma, 
and PNETs. A relatively extensive set of molecular targets and novel agents have been translated into 
clinical trials over the past handful of years, with notable examples including the phase I and II clinical 
trials in both children and adults studying SMO inhibition in SHH medulloblastoma, as well as other 
agents aimed at targets altered in the development of pediatric brain tumors, such as PDGFRA, SMO, 
BRAF, MEK, NTRK, and mTOR. The ongoing SJMB12 up-front medulloblastoma trial incorporates this 
genomic experience in an innovative trial that includes molecular classification, risk-based therapy, and 
novel therapies targeted at specific disease subgroups. NBTP investigators have played significant 
roles in both Pediatric Brain Tumor Consortium (PBTC) and COG (Gajjar, Robinson et al). The program 
has also made substantial contributions in the area of treatment toxicity and late effects, including 
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neurocognitive and endocrine morbidities as well as ototoxicity. Future plans include continued focus 
on incorporation of basic/translational findings into clinical trials, a focus on epigenetic mechanisms 
(and vulnerabilities) of pediatric brain tumors, continued development and use of preclinical PDX 
models and cell lines, and high-throughput screening methods.

Weaknesses are relatively minor. The NBTP has a well-integrated platform from basic fundamental 
science to translational research to clinical trials. Given the importance of co-morbidity of childhood 
cancer treatments, prospective morbidity studies (neurocognitive/psych) could be integrated with the 
new trials. Given the expertise at the SJCRH, this could be better leveraged or better explained or 
integrated within the program. Another issue was a lack of adequate focus on new imaging methods to 
study tumor metabolism and pharmacodynamics in preclinical or clinical trials. At the site visit, it was 
reported that advanced imaging is used, including new MR pulse sequences in their work. It was also 
mentioned that they have a cyclotron and are producing new tracers for PET, such 11C-methionine. The 
described plans for continued sequencing, in particular through the clinical genomics program (as 
broadly referenced in Aim 2), do not provide sufficient insight into the strategies to be used; it is 
presumed that a larger focus on the high-throughput approaches to phenotypic or lethality screens (as 
described in Aim 3) will be necessary. Articulation of this vision will be an important task for the 
program leaders. 

Program Leader(s): Suzanne Baker, PhD, and Amar Gajjar, MD, are co-leaders of the program. Dr. 
Baker is the leader of the P01 project in brain tumors and an expert in the pathogenesis of brain tumors 
in work that has led to novel therapeutic approaches. She is also Associate Director of Basic Research 
in the SJCCC and clearly a superbly qualified to lead the NBTP. Her skills are nicely complemented by 
those of her co-leader, Dr. Gajjar, who has served as Chair of the CNS Committee in the Children’s 
Oncology Group and has led three trials for the treatment of medulloblastoma, the most common 
pediatric brain tumor. They are both internationally renowned investigators and are highly accomplished 
and well qualified to continue in this role.

Assessment: Exceptional to Outstanding merit

Budget: The budget is recommended as requested.

SHARED RESOURCES

Bioinformatics and Biotechnology Shared Resource 

DESCRIPTION (provided by applicant): The goal of the Bioinformatics and Biotechnology Shared 
Resource (BBSR) is to provide the latest innovative, high-throughput biotechnology and bioinformatics 
methods and approaches to support the cancer research of SJCCC members. The Bioinformatics team 
provides expert data analysis by utilizing a SJCCC genomic-analysis infrastructure developed and 
validated through the Pediatric Cancer Genome Project. The Biotechnology team provides state-of-the-
art high-throughput genomic assays of RNA and DNA samples by using 3 complementary platforms: 
genome sequencing, Sanger sequencing, and microarray analysis. The BBSR is directed by Dr. 
Jinghui Zhang (CBP), Chair of the Department of Computational Biology, who has more than 20 years 
of research experience in genetic variant characterization in the human genome. She is recognized 
worldwide for her expertise in the development of novel algorithms, data visualizations, and analyses 
for deciphering sequence-variation data in pediatric cancer. She is assisted by Dr. Geoffrey Neale, who 
is responsible for management and scientific oversight of the biotechnology laboratories. He has more 
than 25 years of experience in scientific management and the investigation of pediatric cancer using 
molecular techniques. The BBSR is further staffed by a group of PhD-level expert scientists with varied 
specialization and domain knowledge to support SJCCC projects. Services include technical and 
analytical support for state-of-the-art molecular profiling, such as next-generation sequencing, 
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microarrays, single-cell sequencing, and CRISPR screening, as well as expert consultation and 
advisory support. The impact of the BBSR on SJCCC research is evidenced by the significant 
contribution to publications, many in high-impact journals such as the New England Journal of 
Medicine, Nature, Nature Genetics, Cell, and Lancet. During the project period, the BBSR supported all 
5 SJCCC Programs, resulting in 418 publications, which represent 20.2% of the total publications from 
the SJCCC during this period. The BBSR was used by 65 SJCCC members, 70% (n=46) of whom have 
cancer-relevant, peer-reviewed funding. In the next project period, the BBSR will actively evaluate new 
technology and analytical methods. New standard services and technology, such as Novaseq, will be 
introduced for SJCCC members. We will also continue to work with the SJCCC Programs to establish 
new molecular-profiling technology and to pursue bioinformatics method development in areas 
including network analysis; long-read technology (PacBio and Oxford Nanapore); single-cell RNA-Seq 
(DropSeq) and VDJ solution from 10X Genomics; and long-range chromatin-interaction assays (eg., Hi-
C, HiChip, and Capture-C). Finally, we will continue deploying workflows to the newly established St. 
Jude Cloud platform, a Blue Sky initiative, to provide bench scientists within the SJCCC and around the 
world with direct access to sophisticated bioinformatics pipelines. 

CRITIQUE: The Bioinformatics and Biotechnology Shared Resource (BBSR) consists of Bioinformatics 
and Research Computing Support and Biotechnology Services, which are highly integrated and 
supported by an enterprise-wide computing infrastructure. The goal of the BBSR is to provide the latest 
innovative, high-throughput biotechnology and bioinformatics methods and approaches to support the 
research of SJCCC members in a rapidly evolving landscape. The BBSR provides SJCCC members 
with access to a comprehensive array of cutting-edge, high-throughput biotechnologies and develop 
bioinformatics methods. The Bioinformatics team provides data analysis support to SJCCC members 
by utilizing a genomic-analysis infrastructure developed and validated through the Pediatric Cancer 
Genome Project (PCGP) initiative. The Bioinformatics team is composed of a software-development 
group and two analysis groups focusing on genetics/genomics and functional genomics. The 
Biotechnology laboratories provide state-of-the-art high-throughput genomic assays of RNA and DNA 
samples. 

The BBSR has many strengths that include a qualified leader, a centralized bioinformatics, research 
computing, and biotechnology services to support data storage, processing and analyses, wide use by 
SJCCC members facilitating the progress of all five programs, staff members with appropriate 
specializations and expertise, excellent record of utilization and scientific contribution, and strong 
institutional commitment to the resource. 

A total of 103 SJCCC investigators and their staff used the BBSR during the fiscal year 2017. Out of the 
103 users, 65 (63%) were SJCCC members and 46 SJCCC members (45%) have cancer-related, 
peer-reviewed funding. The BBSR supported all SJCCC Programs, resulting in 418 out of 2068 total 
publications, representing 20% of the total publications from the SJCCC. This includes publications in 
high-impact journals, such as the New England Journal of Medicine (n=2), Nature (n=16), Nature 
Genetics (n=19), Cell (n=14), Cancer Cell (n=10), and Nature Communications (n=15). Scientific 
vignettes presented in the application narrative illustrate strong collaboration of the BBSR with SJCCC 
investigators, and its scientific contributions to the SJCCC. The BBSR is cost effective and provides a 
high level of expertise and support to SJCCC members. Its quality and accessibility policies are well 
documented. Approximately 45% of the BBSR budget comes from fee-for-service/chargebacks, with an 
equal amount from other sources, and about 9% from the CCSG. 

Since last renewal, in an effort to increase cost recovery via funded grant support, the BBSR now 
requires PIs to include funding for bioinformatics support in grant proposals if dedicated data analysis is 
involved. In addition, the current project organization is highly collaborative.

In summary, the BBSR appears to offer high quality services in a relatively cost-efficient manner and is 
highly integrated with the SJCCC research programs. The resource has made a tremendous 
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contribution to the scientific output of the cancer center over the current project period. The BBSR 
leadership is highly qualified and qualifications of the staff appropriate. The BBSR receives strong 
institutional support and it would be important to continue to develop state-of-the-art sequencing and 
analytic capabilities including an increased emphasis on data visualization and data sharing. Continuing 
efforts to increase the external funding base to support BBSR activities is encouraged. The continued 
contributions of the BBSR to the clinical genomics program (in terms of analytic method and pipeline 
development) will continue to be critical in the future.

Shared Resource Leaders/Personnel: Drs. Jinghui Zhang (Director) and Geoffrey Neale 
(Administrative Director) lead the BBSR. Dr. Zhang is the Chair of the Computational Biology 
Department and is internationally known for her expertise in the development of novel algorithms, 
visualization, and expert analysis for deciphering sequence-variation data in pediatric cancer. She has 
appropriate skills, vision, and management ability to take the BBSR forward. Dr. Geoffrey Neale has 
over 25 years of experience in scientific management and investigation of pediatric cancer using 
molecular techniques. The Bioinformatics and Research Computing group is supported by 17 FTEs, 
including 14 PhD-level scientists. The Biotechnology Services group is staffed by 12 FTEs, including 2 
PhD-level scientists.

Assessment: Exceptional merit

Budget: The budget is recommended as requested.

Biostatistics Shared Resource

DESCRIPTION (provided by applicant): The Biostatistics Shared Resource (BSR) is a SJCCC 
managed shared resource with the overarching mission of impacting pediatric cancer through 
biostatistics collaboration and consulting, and through comprehensive, effective, and timely 
biostatistical support to Center members. BSR has a highly experienced and interactive team of 
biostatisticians who work collaboratively with researchers who are conducting leading edge basic 
science, clinical research, and population and survivorship research from the 5 SJCCC Programs. This 
is evidenced by the high level of collaborative publications and key scientific contributions in high-
impact journals such as Journal of Clinical Oncology (n=31), Cancer (n=31), Nature Genetics (n=9), 
and Lancet Oncology (n=4). In addition, BSR biostatisticians are well integrated into the clinical trial 
teams providing statistical support throughout the life cycle of the research project from concept 
development through publication. During the last funding period, 85% of all SJCCC publications used 
the BSR and 77% (n=358/468) of all collaborative publications with a biostatistician as a co-author were 
associated with SJCCC programs. These included papers from all 5 of the programs: CCSP (n = 103), 
CBP (n = 1), DBSTP (n = 66), NBTP (n = 83), and HMP (n = 105). A total of 125 St. Jude investigators 
and their staff used the BSR during the index year (FY2017). Of those, 71 (57%) were SJCCC 
members. The BSR faculty also offer workshops, office consultations, lectures, seminars, Grand 
Rounds, and courses on study design, analysis methods, and software implementation to fellows, 
research staff, and faculty. The BSR is led by Dr. Deo Kumar Srivastava who has more than 23 years’ 
experience in the statistical design and analysis of cancer research and cancer clinical trials. He is 
supported by 9 faculty biostatisticians and 13 master’s-level trained staff, ensuring that BSR support is 
available to investigators throughout all 5 programs. During our most recent funding period, BSR has 
witnessed growth driven by the strengthening of the scientific programs, research in genomic 
characterization of pediatric cancers, and focus on complex precision medicine SJCCC investigator-
initiated multisite trials. Goals for the next funding period include continuing to provide state-of-the-art 
statistical support to all SJCCC investigators including new investigators, and targeted recruitment of 
biostatisticians to strengthen expertise in personalized medicine, immunotherapy, and in expansion of 
high-throughput big data. Lastly, BSR will closely partner with the Information Services department in 
the implementation of the new software provided by the Clinical Trials Management System.
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CRITIQUE: The Biostatistics Shared Resource (BSR) plays a critical role in insuring scientific rigor and 
integrity of cancer research conducted at the SJCCC. It provides comprehensive statistical support 
ranging from the design and conduct of studies, data analysis, and interpretation of results to reporting 
and dissemination of the findings from laboratory, preclinical, translational, clinical, and population 
research studies. 

The services, technologies, equipment, and expertise provided by the BSR are of high caliber and great 
importance to the success of the SJCCC. Directly serving the scientific needs and objectives of the 
center, the BSR has an experienced team of biostatisticians who work collaboratively with researchers 
from the five SJCCC Programs resulting in collaborative publications in high-impact journals. Strong 
collaboration of the BSR with SJCCC investigators and its scientific contributions to the SJCCC are 
evident. A total of 108 SJCCC investigators used the BSR during the FY2017. Out of 108 users, 54 
(50%) were SJCCC members, and 28 SJCCC members (26%) have cancer-related, peer-reviewed 
funding. The BSR supported all SJCCC Programs, resulting in 467 out of 2068 total publications, 
representing 23% of the total publications from the SJCCC: CCSP (n=186), CBP (n=54), DBSTP 
(n=126), NBTP (n=159), and HMP (n=193). The BSR members’ collaboration also led to 79 
methodological publications in the biostatistics and computing field. While the BSR’s support to CBP 
resulted in 54 papers, it appears that only one CBP paper included a BSR biostatistician as a co-author 
and, given the needs for the BST to provide support from the study design to data analysis, the criteria 
for co-authorship may need to be clarified. Overall, utilization of the BSR for statistical support by the 
SJCCC and its contributions to the quality of science conducted by the SJCCC are well documented.

During the current project period, there was an increase in research in genomics and precision 
medicine in SJCCC trials. Goals of the BSR for the next project period include continuing support, 
targeted recruitment of biostatisticians (personalized medicine, immunotherapy), and expansion of 
high-throughput big data. These goals are well aligned with the needs of SJCCC members. 

Since the last renewal, efforts were made to increase the external funding base to support the BSR 
activities and priority is now given to funded projects and there has been more flexibility for the BSR 
staff to work inter-programmatically. Its staff is largely assigned to specific program areas, which is a 
strength given the collaborative nature of this group. 

The BSR has many strengths, including a wide range of statistical expertise, a qualified leader, wide 
use by SJCCC members facilitating the progress of all five programs, a strong methodological research 
base, active participation in clinical research, excellent utilization of statistical support services, strong 
institutional commitment to the resource, and significant contribution to the quality of science conducted 
by the SJCCC, as evidenced by numerous collaborative publications and grants.

In summary, the BSR offers high-quality services in a relatively cost-efficient manner with appropriate 
accessibility policies. The BSR is well integrated with the SJCCC research programs and highly utilized 
by the SJCCC researchers. The BSR members have made significant contributions to the SJCCC as 
evidenced by numerous grants and collaborative and methodological publications. The BSR leadership 
is highly qualified and the staff has appropriate qualifications. A minor weakness is related to the need 
for the BSR to provide support to investigators from the study design stage not the analysis stage 
suggested by only one paper co-authored by the BSR staff in the CBP although the BSR’s biostatistical 
support contributed to 54 CBP publications.

Shared Resource Leaders/Personnel: The BSR is directed by Dr. Deo Kumar Srivastava, the interim 
Chair of the Department of Biostatistics. He has more than 23 years of experience in the statistical 
design and analysis of cancer research and cancer clinical trials. He is well qualified to lead the BSR. 
The BSR is consisted of 9 faculty biostatisticians and 15 master-level trained staff, decreased from 30 
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BSR personnel including 20 PhD-level biostatisticians since last renewal. It is not clear whether the 
BSR can support the SJCCC investigators with less than half of the PhD-level biostatisticians.

Assessment: Outstanding merit

Budget: The budget is recommended as requested.

Cell and Tissue Imaging Shared Resource

DESCRIPTION (provided by applicant): The primary goal of the Cell and Tissue Imaging Shared 
Resource (CTISR) is to make state-of-the-art technology and analysis tools for imaging cells and 
tissues available to SJCCC investigators and trainees. The CTISR consists of 2 divisions: Light 
Microscopy, led by Dr. Victoria Frohlich, and Electron Microscopy, led by Sharon Frase. Together, 
Frohlich and Frase have more than 90 years of experience in scientific imaging. The CTISR is further 
staffed by 8 experienced imaging scientists who assist with acquisition, analysis, quantification, 
presentation, and publication of imaging data. The CTISR staff collaborates with SJCCC members prior 
to beginning a project to provide guidance on experimental design, appropriate imaging modalities, 
sample preparation, and data-analysis options. The degree of direct staff involvement in specimen 
preparation, imaging, and analysis is determined. The CTISR also provides user training when 
applicable. During the reporting period (FY2017), CTISR-LM conducted 60 consultations with 40 
SJCCC labs and trained 95 new instrument users. Selected accomplishments in the current reporting 
period include a collaboration with Drs. Tanja Mittag (CBP), Richard Kriwacki (CBP), and J. Paul 
Taylor (NBTP) to visualize and characterize the role of liquid–liquid phase transition in the formation 
and maintenance of membraneless organelles. This work is now being expanded in an SJCCC-funded 
inter-center Collaborative as described in the Strategic Plan section of the Director’s Overview. 
Additionally, CTISR staff assisted Dr. Charles Mullighan (HMP Co-Leader) to document, by confocal 
and in situ multiphoton imaging, the perturbations and stem cell-like phenotype caused by mutated 
IKZF1, a hallmark of high-risk acute lymphoblastic leukemia (ALL) and to detect the reversal by 
treatment with retinoids. As a result, clinical evaluation of retinoids for IKZF1-altered Philadelphia 
chromosome-positive ALL is being pursued (Churchman et al., Cancer Cell, 2015). During the current 
project period, CTISR contributed to 159 publications authored by SJCCC members. Of these, 40 
(25%) were interprogrammatic and 34 (21%) were intraprogrammatic. CTISR staff were co-authors of 
24 (15%) of the publications, signifying the value of their expertise to the research presented. CTISR 
resources contributed to 70 publications in high-impact journals (impact factor >10) such as Cell, 
Nature, and Nature Genetics. Over the next five years, the CTISR plans to continuously expand and 
evolve services—including education and training programs—and technologies such as Lattice 
Lightsheet and virtual reality visualization, enabling SJCCC members to effectively pursue emerging 
directions in cancer research. CTISR staff will continue to educate SJCCC members on available 
methods to use correlative microscopy (CLEM) approaches to enhance cancer research. By leveraging 
and incorporating high-performance computing resources, the CTISR will augment statistical and 
analytical tools and assist SJCCC members in applying these tools to their research.  

CRITIQUE: The CITSR provides research support for light microscopy and electron microscopy. CTISR 
was utilized by four Programs (DBSTP, HMP, CBP and NBTP) and 41 SJCCC members, 35 of whom 
have peer-reviewed, cancer-related funding. They produced 159 publications in the recent funding 
period including 70 in high impact journals (44%) including Cell, Nature, and Nature Genetics. While the 
CTISR has been used by a significant number of high impact publications, not all of these appear to be 
cancer relevant. When asked about this at the site visit, its leader indicated that they counted all 
publications sent to them by SJCCC members. Thus, vetting of these in the future would be beneficial. 
Of these publications, 21.4% were intra-programmatic and 25.2% were inter-programmatic. 
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The CTISR can provide needed services or assist investigators in performing services themselves by 
providing training when needed. They have trained 95 new users. Trained investigators can use the 
resources on their own after regular hours. The CTISR conducts a Topics in Microscopy seminar series 
and presentations at departmental seminars and laboratory meetings. 

Electron microscopy services include sample preparation, scanning and transmission EM, and 
spectroscopy. Light microscopy services include confocal and a number of fluorescence methods, such 
as fluorescence resonance energy transfer (FRET), fluorescence lifetime imaging (FLIM), fluorescence 
recovery after photobleaching (FRAP), and fluorescence correlation spectroscopy (FCS). They provide 
image analysis approaches including 3D displays. They are also working to correlate light and electron 
microscopic imaging. The CTISR provides systems to help store and back up image data.

There is a new cryo-EM that should be opening on campus in the next 6 months and there are some 
plans in place for collaborative interactions between this facility and the CTISR. Formalization of these 
plans and a process for collaboration between these facilities would greatly enhance the tissue-based 
research in the CTISR. Future plans include continued education of SJCCC members on the use of 
microscopy, evaluation of new specimen preparation, and refinement of imaging and analysis 
approaches. This includes new image analysis software and statistical approaches.

Overall, the CTISR provides a superb range of services to SJCCC members that have been utilized in 
many high-impact publications.

Shared Resource Leaders/Personnel: Dr. Victoria Frohlich, the CTISR Director, came to SJCCC in 
2011 and Ms. Sharon Frase has been at SJCCC since 1963. Dr. Frohlich has a significant experience 
in scientific imaging and light microscopy and has been in the academic sector managing a core for 25 
years. She oversees all of the light microscopy work being done in the CTISR. Her co-leader is Ms. 
Sharon Frase who has extensive experience in histology and EM and has some expertise in 3D EM 
and approaches for tissue reconstruction. They are assisted by individuals with extensive experience 
working either with image acquisition or data collection, and sample preparation and EM data analysis.

Assessment: Exceptional merit

Budget: The budget is recommended as requested.

Center for In Vivo Imaging and Therapeutics

DESCRIPTION (provided by applicant): The Center for In Vivo Imaging and Therapeutics (CIVIT) 
is an SJCCC-managed Shared Resource with the overarching goal of providing cutting-edge imaging 
and image-guided therapy technologies to advance preclinical cancer modeling research. As part of the 
SJCCC Strategic Plan, the HMP, DBSTP, NBTP, and CBP prioritized enhanced animal modeling as a 
central requirement for their preclinical research endeavors, with CIVIT at the center of these plans. 
CIVIT plays a major role in advancing SJCCC preclinical research by offering leading surgical and 
imaging expertise, allowing Program members to readily model and survey genetic and orthotopic-
implant models of brain tumors, solid tumors, and leukemias. CIVIT partners with SJCCC members to 
provide consultative and technical expertise in modeling and conducting experiments for their 
preclinical research. The core also offers seminars to educate users about new preclinical imaging 
applications and technologies. CIVIT is directed by Dr. Walter Akers, an NCI R50-funded veterinarian 
and biomedical engineer with more than 11 years of experience in cancer imaging and therapy 
research. He is supported by 1 staff scientist and 6 highly skilled research technologists to provide 
imaging, surgery, and therapeutic services, and partner with SJCCC groups in planning and performing 
experiments to ensure animal studies are conducted at the highest standard. The impact of the CIVIT 
on the cancer research of the Programs is evidenced by the high level of collaborative publications and 
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key scientific contributions in high-impact journals such as Blood (n=5), Nature Genetics (n=3), and 
Cancer Cell (n=6). During the current funding period, 66 publications from January 2013–December 
2017 used the CIVIT, representing 28 (42%) interprogrammatic and 33 (50%) intraprogrammatic 
collaborations. These included publications from 4 of the 5 Programs: DBSTP (n=16), HMP (n=25), 
CBP (n=34), and NBTP (n=25). During the index year (FY2017), 88% of all investigators using the 
CIVIT were SJCCC members (49/52). Goals for the next period include upgrading high-frequency 
ultrasounds (Vevo 3100, Visualsonics) to provide state-of-the-art capabilities for image-guided 
injections and tumor volume measurement; obtaining a fluorescence-capable surgical microscope to 
optimize brainstem O-PDX implantation and image-guided resections of O-PDX tumors in mice; and 
upgrading the IGRT system with BLI capability (Muriglo, Xstrahl) to enable tumor-selective radiation for 
preclinical trials. These advanced technologies will ensure continued high-level support of the 
preclinical research of the SJCCC Programs.  

CRITIQUE: The CIVIT is a new core and resulted from reorganization of the small animal imaging 
facility, which was started in 2009, and the Animal Resource Center Shared Resource, which was 
included in the previous application. The goal of the CIVIT is to provide imaging and image-guided 
therapy technologies to SJCCC members. Aim 1 will provide access to members to preclinical imaging 
technologies and support; Aim 2 will support and image orthotopic PDX models, including brain models; 
and Aim 3 will provide image-guided treatment strategies such as radiation therapy that mimic the 
clinical scenario as close as possible.

The CIVIT is equipped with a bioluminescence imaging system, a high-frequency ultrasound system, a 
7 Tesla small animal MR system, and a microPET/CT. There is also a small animal imaging-guided 
radiation therapy unit. While adequate description of the software used for image analysis, storage of 
the images, tracers for microPET, and MRI methods were lacking in the application, additional 
information was provided at the site visit. The core has a number of software packages available and 
the images are stored centrally and it has purchased FDG commercially for microPET given its low 
cost. Also, there is a cyclotron on site and a radiochemistry facility, but it is not part of this core. It is 
reported at the site visit that they are making 11C-methionine for both preclinical and clinical use in brain 
tumors and they can also make 89Zr with their cyclotron and this has been used to label antibodies for 
research imaging use. In addition, it was stated at the site visit that they can use their MR system to 
measure blood flow (DCE MRI), apparent diffusion coefficient (ADC), and spectroscopy.

The resource services include orthotopic tumor implantation, including patient-derived xenografts. This 
is notable for their use in the production of brain tumor models. For example, work using 
medulloblastoma PDX has led to the testing of therapeutic approaches, which in turn has led to clinical 
trials. A number of other models have been developed for the testing of new treatments and they have 
been monitored using the core’s imaging systems. These include studies of gliomas, hepatoblastomas, 
neuroblastomas, and Ewing sarcoma.

The CIVIT was utilized by four programs (DBSTP, HMP, CBP and NBTP) and 30 SJCCC members, 24 
of whom have peer-reviewed, cancer-related funding. Overall, usage of the animal tumor models 
appears robust. Review of the imaging usage at the site visit shows that they have very limited PET use 
and it appears that most of the imaging being done, optical and MR, is just to measure tumor growth, 
with rather little advanced imaging.

The CIVIT produced 66 publications in the recent funding period, including a number in high impact 
journals (39%) such as Blood, Nature Genetics, and New England Journal of Medicine. Of interest, the 
latter was primarily a clinical manuscript on the use of tyrosine kinase inhibitors in Ph-like ALL, but also 
included results on the use of dasatinib in a xenograft model of ALL. While the publications have made 
wide use of the tumor models and presumably imaging to guide implantation and monitor tumor size, it 
appears that more sophisticated imaging has not found much use. Consultation with investigators who 
want to use imaging is described. Also, it was reported at the site visit that training is available for those 
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who want to run the instruments. Examples of new methods developed by the CIVIT are also provided. 

Since last renewal, efforts have been made to increase collaborative grants and publications by 
paricipating in monthly program meetings with the four programs utilizing the CIVIT, providing technical 
write ups for methods, and helping with data interpretation.

With the anticipation of an expansion of services provided by this core, new equipment purchases and 
software system to track data are included in future plans with description of upgrading the ultrasound 
system for tumor assessment and injections, procuring a fluorescence-capable surgical microscope, 
and upgrading the IGRT system. Little description of any new imaging tracers or techniques that are 
planned is included in the application.

Overall, the animal support provided by the CIVIT has been superb with provision of PDX models, 
including orthotopic brain tumors. However, it appears that the use of advanced imaging is limited. The 
core does have optical, MR, and microPET available, but it appears that the imaging is primarily used 
for monitoring tumor growth.

Shared Resource Leaders/Personnel: The CIVIT is led by Dr. Walter Akers who is a veterinarian and 
biomedical engineer with over 11 years of experience in small animal imaging. He holds an NCI R50 
grant since 2016. The core is staffed by a staff scientist and six technologists, with a plan to hire four 
more.

Assessment: Outstanding merit

Budget: The budget is recommended as requested.

Cytogenetics Shared Resource

DESCRIPTION (provided by applicant): The Cytogenetic Shared Resource (CSR) is an SJCCC-
managed Shared Resource with the overarching goal of providing Center members with access to 
high-quality, comprehensive cell-based genetic assays and associated expertise for cancer research. 
We accomplish this goal by collaborating with SJCCC members to determine project goals and develop 
and apply customized assays and analysis to advance member research. The CSR is directed by 
Marcus Valentine, who has more than 35 years of experience in cytogenetics and is a co-author of 90 
peer-reviewed scientific articles. He is supported by 2 technologists, each of whom has more than 30 
years of experience in the field. Examples of new assays developed in the current project period 
include assays for identifying the presence of numerous clinically actionable gene-fusion events in ALL 
(HMP, Roberts et al., NEJM, 2014) and assignment of hundreds of genes to specific epigenetic 
compartments within the retina (DBSTP, Aldiri et al., Neuron, 2017). The impact of the CSR on the 
cancer research of the Programs is evidenced by the high level of collaborative publications and key 
scientific contributions in high-impact journals such as Cancer Cell (n=5), Blood (n=3), and Nature 
Communications (n=4). During the current funding period, research from 53 publications from January 
2013–December 2017 utilized the CSR, representing 15 (28%) interprogrammatic and 18 (34%) 
intraprogrammatic collaborations. These included publications from 4 of the 5 Programs: DBSTP (n=9), 
HMP (n=22), CBP (n=19), and NBTP (n=24). During the index year (FY2017), 85% of all investigators 
using the CSR were SJCCC members (22/26). Goals for the next period include continuing to develop 
and apply new assays to support the cancer research of SJCCC members in emerging areas such as 
epigenetics. In addition, to support the precision medicine goals of the SJCCC strategic plan, the CSR 
will work collaboratively with SJCCC members to develop and validate new assays as new gene 
rearrangements are discovered, and transfer these assays for implementation in patient diagnostics. 
Lastly, the CSR will monitor technical improvements in the field (eg., advanced microscopy) that may 
be appropriate for implementation in the CSR.  
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CRITIQUE: The goal of the CSR is to offer SJCCC members access to high quality, custom cell-based 
genetic assays at a reasonable cost. The resource works closely with SJCCC members to design cell-
based genetics approaches (FISH, karyotype, SKY, custom imaging etc.) for custom applications. 

Over the last funding cycle, the CDR has played a vital role in the high impact science produced in the 
center, contributing directly to many high-impact manuscripts. It has played a central role in the direct 
translation of novel translocations and complex rearrangements that were identified in the PCGP, 
several of which have been handed off to the Clinical Cytogenetics lab and incorporated into precision 
medicine trials, such as the Total XVII. For example, a custom FISH-based assay was developed for 
the detection of multiple targetable kinase activating gene rearrangements associated with Ph-like ALL 
that have led to routine screening in clinical settings and guided treatment decisions and clinical 
genetics protocol. New spectral imaging approaches have been applied to multicolor and sequential 
FISH, allowing for simultaneous analysis of multiple rearrangements, clonality assessments, and new 
applications in chromatin organelle biology. 

The CSR also serves as a resource for other cores. For example, karyotype analysis of ES cells and 
FISH approaches for the detection of CRISPR/Cas9 integrants for the transgenic core has led to a 
significant increase in the likelihood of success.

The CSR works on a fee-for-service basis, and designs custom approaches for the analysis of new 
genomic findings and thus appear to serve as an important resource in translating the genomic 
discoveries made in the SJCCC programs to clinical application, at a reduced cost over what would be 
required in the clinical lab. At present, the facility is running at a 17% cost recovery. 

Future goals are to expand to new technologies and equipment. The core leadership is cognizant of a 
foreseeable decrease in need for standard FISH cytogenetics and is very proactive and forward-
thinking. At the site visit, this was further clarified; the future work in membraneless organelles and 3D 
nucleus chromatin imaging are examples. There are also plans for synergizing with the CAGE on 
detecting CRISPR integrations, off-target effects, which will enhance the success of genetic 
engineering projects.

In summary, the CSR provides essential services to members of the SJCCC and is well integrated with 
other cores’ functions.

Shared Resource Leaders/Personnel: The CSR is aptly led by Dr. Marcus Valentine, who has more 
than 35 years of experience in cytogenetics. Dr. Valentine is working with 2 staff technologists who also 
have considerable experience that is relevant to the services provided and are well qualified to perform 
all the core services.  

Assessment: Outstanding merit

Budget: The budget is recommended as requested.

Flow Cytometry and Cell Sorting Shared Resource

DESCRIPTION (provided by applicant): The goal of the Flow Cytometry and Cell Sorting Shared 
Resource (FCCSSR) is to support SJCCC members by providing access to a wide variety of state-of-
the-art flow cytometry equipment, services, expertise, and training. This includes provision of 
consultation regarding experimental design and interpretation of results, delivery of extensive training in 
the operation of high-end flow analyzers, and provision of 4 high-end analyzers for use by trained 
users. Dr. Richard Ashmun serves as the Director of the FCCSSR and is responsible for consultations 
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with users, personnel supervision, training, instrument operation, and oversight of all aspects of the 
operation of this facility. Ashmun holds a PhD in biomedical engineering and has served as the highly 
successful Director of the FCCSSR since 1987. The FCCSSR staff includes three senior flow cytometry 
specialists and 5 other staff members. The staff operates 9 flow analyzers (4 provided for user 
operation) and 5 cell sorters. In the current reporting period the FCCSSR acquired 3 instruments: a BD 
Symphony analyzer, a BD Aria Fusion sorter, and an additional BD LSR II analyzer. The FCCSSR was 
used by 47 SJCCC members in FY17 and supported work from 4 of the 5 Programs (HMP, DBSTP, 
NBTP, and CBP). Among the SJCCC members using the facility, 77% (n=36) have cancer-related, 
peer-reviewed funding. This work resulted in 112 peer-reviewed publications, 34.8% from 
intraprogrammatic and 26.8% from interprogrammatic collaborations, with many in high-impact journals 
such as Nature, Cell, Lancet Oncology, and Blood. The contribution of the FCCSSR is exemplified by 
several key accomplishments. For example, the FCCSSR worked extensively with members of the 
HMP (Drs. Charles Mullighan, Tanja Gruber, Mary Relling, and William Evans) in studies of acute 
lymphoblastic leukemia and acute myeloid leukemia to isolate phenotypically characterized tumor cells 
for further study, track tumor progression in xenograft models, and isolate genetically modified 
populations using cell sorting. Additionally, the FCCSSR was an important part of work by the DBSTP, 
contributing to studies of cell cycle responses to drug treatment and the phenotypic characterization 
and isolation of osteosarcomas and other pediatric solid tumors. Future plans include testing of 
complex flow assays and evaluation of instrumentation for enhancement of current services, including 
possible expansion into additional areas such as image-based or mass cytometry. FCCSSR will 
continue working with SJCCC members to develop and validate new protocols, optimizing the use of 
new reagents, and expanding the repository of reagents available to users. Additionally, as the 
robustness and complexity of data emerging from the new instruments increases, the FCCSSR Director 
and Staff will dedicate more time for detailed consultations with users regarding flow techniques, will 
expand the in-house training program, and will carefully evaluate replacements for obsolete equipment 
through demonstrations, testing and discussions with end users and the FCCSSR Advisory Committee.

CRITIQUE: The FCCSSR is used by 47 SJCCC members and supported 112 peer-reviewed 
publications in the past fiscal year including publications in high-impact journals such as Nature, Cell, 
Lancet, Oncology and blood. The FCCSSR core facility has unique appointments for flow cytometry 
services. This supported work has produced a total of 112 manuscripts in the current project period with 
34.8% from intra-programmatic and 26.8% from inter-programmatic collaborations.

There are five aims for the FCCSSR that focus on identifying and validating cutting-edge flow cytometry 
technologies and new technology development, providing consultation and assistance in sample 
preparation for researchers in a cost-efficient manner, training individuals to use the analyzers, 
maintaining the equipment, and maintaining proficiency among the staff. The FCCSSR is equipped with 
four cell sorters from BD, all with 18 color abilities; 5 BD Analyzers including a BD Symphony with 
greater than 25 color capabilities; 3 BD Fortessas; and an LSRII analyzer. The core has one sorter with 
BSL2 capabilities. 

At the site visit, the core leader indicated that they plan to replace the LSRII analyzer this year with a 
new device as it is no longer able to be maintained under service contract. In addition, the FCCSSR 
has a AutoaMACS pro device and a large repository of antibodies at a significantly reduced rate. This 
allows investigators to obtain pilot data and to allow initial access to investigators who have a limited 
background using flow cytometry. The total number of support staff currently is ten with one position 
recently filled.

The value added to SJCCC by the FCCSSR is extensive and includes access once trained to flow 
cytometry analyzers without cost to the user and provision of reagents at a reduced charge. The 
FCCSSR was used by 47 SJCCC members and four of the five programs with the greatest use coming 
from the CBP members. They train a large number of users with approximately 300 individuals from the 
laboratories of SJCCC members having completed the training. This is cost effective for SJCCC which 
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provides 9.2% of the support but has 71% of the users. At the site visit, it was indicated that they 
recently acquired a BD Symphony to assist with high level analysis of complex or rare populations of 
cells especially coming from investigators in the HMP and CBP. He also indicated that new analyzer 
was being used at close to capacity. 

There are a significant number of manuscripts with high impact as a result of work performed by the 
FFCSSR. This includes their pioneering work in the studies describing the genetics and biology of 
acute leukemia especially ALL, as well as in the studies understanding the biology and genetics of 
medulloblastoma. 

Shared Resource Leaders/Personnel: The staff for this core is outstanding and is led by Richard 
Ashman, PhD, who has led the core for over 3 decades. Additionally, there are nine staff who assist 
users across the entirety of the needs that would relate to flow cytometry work. The staff is available 
from 7 am to 7 pm and will perform sorting on an ad hoc basis at other times if needed.

Assessment: Exceptional merit

Budget: The budget is recommended as requested.

Pharmacokinetics Shared Resource

DESCRIPTION (provided by applicant): The Pharmacokinetic Shared Resource (PKSR) is an 
SJCCC-managed shared resource with the overarching goal of enabling more effective and safer 
anticancer drug use in children. We accomplish this goal by facilitating high-quality, competitively-
funded, peer-reviewed pharmacokinetic (PK) and pharmacodynamic (PD) research by SJCCC 
investigators working in clinical trials and preclinical cancer models. PKSR collaborates with SJCCC 
investigators to integrate the highest-quality PK/PD studies into SJCCC preclinical research and Phase 
I, Phase II, and Phase III clinical trials via the centralized research infrastructure provided by the core. 
The PKSR also supports education and improvement of research efforts at other institutions by offering 
PK/PD modeling workshops and a publicly-available, highly-accessed online resource to simulate 
plasma concentrations of methotrexate in children. The impact of the PKSR on the cancer research in 
all 5 Programs is evidenced by the high level of collaborative publications and key scientific 
contributions in high-impact journals such as Journal of Clinical Oncology (n=12), Blood (n=11), Nature 
Genetics (n=4), and Cancer Cell (n=3). During the last funding period, 139 SJCCC publications from 
January 2013–December 2017 used the PKSR, representing 38 (27%) interprogrammatic and 96 
(69%) intraprogrammatic collaborations. These included publications from all 5 Programs: CCSP (n=6), 
DBSTP (n=35), HMP (n=86), CBP (n=13), and NBTP (n=51). During the index year (FY2017), 67% of 
all investigators using the PKSR were SJCCC members (56/83). The PKSR is directed by Dr. Mary 
Relling (HMP), who is Chair of the Pharmaceutical Sciences Department and has more than 32 years 
of experience in pediatric cancer PK, PD, and pharmacogenomic research. Dr. Kristine Crews is the co-
director of the PKSR, serving in this role since 2005. She has more than 20 years of experience in the 
areas of clinical pharmacology, PK, and pharmacogenetics. Together, they supervise a staff of 
technologists, biomedical modelers, coordinators, and research nurses who are fully integrated into the 
clinical research and pharmaceutical sciences enterprise to ensure that all SJCCC clinical PK/PD 
research is consistently supported. Goals for the next period include continuing to support SJCCC 
PK/PD research to advance the translational development of anticancer agents for children. Services 
will be modified, as needed, to accommodate new assay technologies and modeling approaches and to 
align with the evolving needs of the SJCCC Programs. The PKSR will also continue to collaborate with 
SJCCC investigators on the implementation and support of clinical protocols involving PK/PD studies. 
The PKSR anticipates implementing 12 new protocols and supporting 90 individual projects or 
protocols each year in the next project period. Lastly, the PKSR will maintain state-of-the art analytical 
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facilities and bring online new assay technologies and modeling approaches to align with the evolving 
needs of the SJCCC Programs.

CRITIQUE: The goal of this core is to facilitate high quality pharmacokinetic and pharmacodynamics 
research by SJCCC members and includes studies in human samples from clinical trials as well as in 
preclinical models. Aim 1 is to assist investigators with study design for clinical protocols needing 
PK/PD studies, Aim 2 is to efficiently and effectively handle samples for PK/PD studies, Aim 3 is to 
validate new assays for SJCCC members, and Aim 4 is to develop and apply modeling of cancer drugs 
in clinical trials and preclinical systems. 

This core is physically embedded in the clinical care area to optimize sample collection and handling. 
The core is able to coordinate sample collection at affiliate sites. A barcoding system alerts the core to 
expected samples. Scientific highlights include studying mechanisms of kinase inhibitor PK/PD 
variability in preclinical models and clinical trial samples as well as studies on medulloblastoma in 
preclinical models that enabled clinical trial development. The core supported and maintained 138 
clinical trial protocols with 12-19 new protocols/year. This core is the only lab in the US to have assays 
for asparagine, asparaginase, and anti-asparaginase antibodies. 

Since last renewal, the level of chargebacks has been raised from 5% to 15%. This core was used by 
all of the 5 SJCCC programs. To avoid overlap, the core works with the Preclinical PK core to divide 
work based on whether the methods already exist for clinical samples or the work is needed only for 
preclinical sciences. The core has contributed to 139 publications from 2013 to 2017 with 37 
publications having impact factor > 10. This core is highly cost effective. Aims 1 and 2 cannot be 
provided by commercial vendors. A total of 83 St. Jude investigators used this core―56 are SJCCC 
members and 27 are non-SJCCC members. Policies for accessing services and prioritization are clear. 
Future plans are addressed with estimates of new protocols and total number of clinical trials to 
support.

In summary, the PKSR provides key expertise and service to numerous clinical SJCCC members to 
allow high-quality profiles of anti-cancer drug pharmacokinetics in children.

Shared Resource Leaders/Personnel: The core is directed by Dr. Relling, Chair and Full Member in 
the Pharmaceutical Sciences Department, with over 32 years of experience in pediatric cancers and 
PK/PD research. She is extremely well qualified to lead this effort.

Assessment: Exceptional merit

Budget: The budget is recommended as requested.

Protein Technology Shared Resource

DESCRIPTION (provided by applicant): The goal of the Protein Technology Shared Resource 
(PTSR) is to generate protein reagents and provide analytical instrumentation that enables SJCCC 
members to explore the biology and therapeutic consequences of altered protein function in cancer. 
The PTSR offers state-of-the-art technologies for protein expression and purification from bacteria, 
insect cells, and mammalian host systems, and provides expert consultation to SJCCC members 
regarding their needs for these services. The core has recently upgraded its protein expression pipeline 
by acquiring contemporary automated protein purification systems to enhance the quality of the final 
product and the documentation of its purity. The PTSR was founded and has been directed by Charles 
Rock, PhD, an expert in protein expression and purification. Moving forward, the leadership of the 
PTSR is transitioning in the next funding period to Charalampos Kalodimos, PhD (CBP), the new 
Chair of the Department of Structural Biology. Kalodimos has decades of experience in protein 
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biochemistry and brings new energy and vision to enhancing the impact of the PTSR on SJCCC 
research. Currently, Rock and Kalodimos are codirecting the PTSR for one year to ensure a smooth 
transition in leadership. When new components are fully integrated into the PTSR, the resource will 
have 9 technical staff, 1 manager, and the Director (Kalodimos). The PTSR is a highly specialized 
Shared Resource that provides a relatively small but crucial service with a significant impact on the 
science of the SJCCC. The centralization of resources for protein production, purification, and analysis 
provides economic value to SJCCC members, and the PTSR can usually offer substantial savings even 
for commercially available proteins. Cytokines, for example, cost $10 to $30 per microgram 
commercially, whereas PTSR recently produced 250 micrograms of M-CSF for Kanneganti (CBP) for 
$0.50 per microgram, saving hundreds of thousands of dollars. Of the 26 manuscripts using the PTSR, 
7 (27%) involved intraprogrammatic collaboration, and 4 (15%) involved interprogrammatic 
collaboration. Work involving the PTSR has had marked scientific impact, including publications from 4 
of the 5 Programs, CBP (n=20), DBSTP (n=7), HMP (n=3), and NBTP (n=1). In the upcoming funding 
period, the PTSR will continue to offer bacterial, insect, and mammalian cell expression systems for 
protein production, supported by existing fermentation equipment and cell culture facilities. The 
transition in Directors will be completed, and services will be significantly expanded and improved, 
including expansion of the protein-expression capabilities and the integration of the molecular-
interaction components. State-of-the art cloning and expression services will be augmented by the 
addition of a Hudson Robotics ProLink Protein Expression System capable of performing high-
throughput expression screens of multiple clones, which will be operational by July 2018.  

CRITIQUE: The goal of the PTSR is to generate purified protein reagents and associated analytical 
instrumentation to SJCCC members. The PTSR has also added analyses of protein–protein and 
protein–ligand molecular-interactions. The core can produce proteins using mammalian and insect cells 
and bacteria. The core has the appropriate growth systems for each of these along with protein 
purification systems. Protein interactions with other proteins or small molecules are being performed 
with a variety of approaches, including analytical ultracentrifugation, surface plasmon resonance, and 
isothermal titration calorimetry. Aim 1 will provide cloning and protein expression screening services, 
Aim 2 will deliver pure protein reagents for SJCCC member projects, and Aim 3 will perform protein-
protein or protein-ligand interaction analyses to support member projects. 

The PTSR was utilized by four programs (DBSTP, HMP, CBP and NBTP) and by 9 SJCCC members, 7 
of whom have peer-reviewed cancer-related funding. This is a decrease since last renewal from 21 
users with 14 having peer-reviewed funding. The core has contributed to 25 publications from 2013 to 
2017 with 23 publications having impact factor > 10. A number of protein reagents were critical for high-
impact publications related to BAX, BID, Smoothened, and Rap1 GTPase.

The core provides high-value products since many protein reagents needed by SJCCC members 
cannot be commercially purchased and require an expertise not found in many SJCCC member labs. 
At the site visit, it was clarified that, while commercial products are available, in many cases they are 
not functional and thus not useful for SJCCC member science. While little information on the numbers 
of projects to which the core contributed or the number of proteins produced was provided in the 
application, it was verbally stated at the site visit that the core produced 60 proteins across 100 
projects. However, this information was not clearly documented in the ledgers at the site visit, even 
though the activities of other cores were provided. During the poster session, the core leaders stated 
that the core generally produced proteins in milligram quantities and these were biologically active. 
Policies for accessing services and prioritization are clear. Future plans included augmenting services 
through a Hudson Robotics Prolink Protein Expression System, which will quicken the ability to produce 
protein reagents.

The PTSR has a unique service both in the production and purification of proteins for research use. 
This is nicely complemented by analytic tools that are used to measure protein-protein and protein-
ligand interactions. However, the number of users decreased since last renewal and there is concern 
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about administrative oversight of this core. Review of Shared Resource Materials at the site visit did not 
provide clear documentation about usage of this core, minutes of advisory meetings, member surveys 
to assess needs, or any other administrative notes. Furthermore, they provided no reports of usage in 
terms of the number of protein produced or protein interactions analyzed despite specific requests for 
this at the site visit. Clear documentation was lacking on how many proteins they have produced, how 
many have been purified, the amounts produced, and how many new projects they have assisted. 
Although it was stated that the core’s service is cost effective, this was difficult to assess given the 
limited information provided.

In summary, the PTSR provides high-quality purified protein reagents and assessment of protein 
interactions contributing to new insights into protein biology. Weaknesses are related to the 
administrative oversight of this core, with limited documentation of details associated with numbers and 
amounts of proteins produced, advisory committee oversight, or membership surveys to assess 
membership value.

Shared Resource Leaders/Personnel: The PTSR is directed by Dr. Charles Rock, who founded the 
core, but the leadership in transition to Dr. Charalampos Kalodimos, who is the new chair of the 
Department of Structural Biology. They will share the leadership for one year. Dr. Kalodimos is an 
expert in protein expression demonstrated by his purification and is very well qualified to lead this core.

Assessment: Excellent to Very Good merit

Budget: The budget is recommended as requested.

Transgenic Gene Knockout Shared Resource

DESCRIPTION (provided by applicant): Genetically modified mice are invaluable for SJCCC 
researchers to evaluate gene function in vivo and determine how specific genes regulate cell growth 
and differentiation in normal and tumor tissue. The Transgenic Gene Knockout Shared Resource 
(TGKSR) centralizes services for the generation of genetically modified mice and provides education, 
expertise, and cost effectiveness that would be extremely difficult to maintain in individual laboratories. 
The TGKSR Director is Hartmut Berns, PhD, an expert in transgenic technology with 23 years’ 
experience creating genetically engineered mice, 16 years thereof in the management of transgenic 
cores at Comprehensive Cancer Centers. He is supported by 5 full-time technologists who employ 
state-of-the-art gene-modification technologies to produce transgenic mice by pronucleus injection of 
DNA into zygotes, ESC-based gene-targeted mice by injection of genetically engineered ESCs into 
blastocyst-staged embryos, and gene-edited mice. Engineered mice are also generated by injection of 
the endonucleases TALEN or CRISPR/Cas9 into the pronucleus or cytoplasm of zygotes to produce 
gene KOs, knock-ins (KIs), conditional genes, or point mutations. There has been marked impact of the 
TGKSR on the science of SJCCC members. Researchers have gained insights from germline-
transmitting chimeras of 41 different ESC-based targeted genes, and multiple founders of 34 DNA 
constructs during the current funding cycle. The TGKSR was used by 18 investigators of whom 83% 
(n=15/18) are members of the Cancer Center. Of these, 93% (n=14/15) hold cancer-focused peer-
reviewed grants. These SJCCC members were drawn from 4 of 5 SJCCC Programs and yielded a 
combined total of 57 publications from CBP (n=26), NBTP (n=22), HMP (n=13), and DBSTP (n=1). 
During the upcoming cycle, in recognition of the growing impact of CRISPR/Cas9 reagents on 
advancing research performed by the SJCCC, the TGKSR will further enhance interactions with the 
new Center for Advanced Genome Engineering (CAGE) Shared Resource. We will create 
standardized workflows for bringing reagents designed by CAGE into the TGKSR and, in turn, for 
validating GEM tissue samples by CAGE in order to optimize GEM production. We will carry out pilot 
projects to test reagent modifications and concentrations to identify the most efficient and effective 
CRISPR approaches by comparing the efficiencies of pronuclear injections and cytoplasmic injections 
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in zygotes. Our goal is to optimize these new reagents and their application in zygotes (to generate 
KOs, small KIs, point mutations, conditional alleles) and in ESCs (to generate large KIs and more 
involved conditional and inducible alleles) to most efficiently provide GEM to SJCCC members. 
Additionally, microinjection, surgery, and animal rooms of the TGKSR are slated to move to a new 
vivarium to be constructed on the St. Jude campus, with ground-breaking slated for spring 2018 and 
opening for 2021. Thorough planning of the scope and size of microinjection capabilities and animal 
space has been initiated to ensure that the future needs of SJCCC members for GEM production are 
met.

CRITIQUE: The goal of the TGKSR is to provide SJCCC members with access to rapid and cost-
effective generation of genetically-engineered mouse models for the study of cancer-associated 
mutations and other genomic aberrations. The TGKSR staff has combined expertise in animal models, 
ESC culture, molecular biology and transgenics including pronuclear injection of DNA into zygotes, ES 
cell-based gene-targeted and gene-edited mice. Engineered mice are also generated by injection of the 
endonucleases TALEN or CRISPR/Cas9 into the pronucleus or cytoplasm of zygotes or ES cells to 
produce gene KOs, knock-ins (KIs), conditional genes, or point mutations. The space and all the 
equipment necessary to run the core are in place. The resource is effective in serving the needs of 
SJCCC members.

The impact of the TGKSR on the science of SJCCC members is measurable. During the current project 
period, the core produced germline-transmitting chimeras from 41 different ES cell-based targeted 
genes, founders from 34 DNA construct transgenes for a total of 75 new strains of mice. This is a 
considerable reduction from the previous grant period where the core generated 85 ES cell-targeted 
mice and multiple founders for 141 DNA constructs for a total of 226 new strains of mice. This 
represents a 67% reduction in output. With the maturation of studies through the Pediatric Cancer 
Genome Project, there has been an increasing demand for GEM models to study the consequences of 
identified mutations. The TGKSR supported 15 investigators, of which 11 were members of the SJCCC 
and 14 of those have cancer-related, peer-reviewed funding. This is a slightly decrease from the prior 
project period where 34 members of the SJCCC were supported by the core. This reduction of 55% of 
usage by members may easily explain the decrease in output production and may be associated with a 
change in fee structure. Over the current funding period, a charge-back model with a published fee 
structure, guidelines, and usage policies was put into place; an intranet site tied to the Shared 
Resource Management system was developed to facilitate project management/planning, online-
scheduling; and a database of protocols, strain characteristics, and all GEM models generated over the 
last 5 years was made available to aid in investigator experimental design and grant planning. The 
SJCCC members who utilized the core were drawn from 4 of the 5 programs―CBP, NBTP, HMP, and 
DBSTP. The animals produced were included in a total of 57 publications from CBP (n=26), NBTP 
(n=22), HMP (n=13), and DBSTP (n=1). Notably, a number of these publications were in high-impact 
journals (e.g., Nature, Cell, Nat. Immun., Cancer Disc., PNAS) and represent new models for studying 
innate immunity, cytoplasmic DNA sensing, and the first functional characterization of certain 
mutations/complex rearrangements (Pax5-Foxo1). Over the FY2017, the collaboration has resulted in 
the generation of 44 CRISPR/Cas9-derived mouse strains, and was the bulk of activity in the TGKSR 
(16 other strains were developed using traditional means), justifying the expansion of these services.

In response to increasing user demand, the TGKSR expanded its capabilities over the current funding 
period to include state-of-the-art gene editing (CRISPR/TALEN) technology for the generation of 
genetically-modified strains, and the staff was increased from 4 to 5. With the advent of these 
CRISPR/Cas9 technologies, the core is well positioned to offer services that will dovetail with the 
Center for Advanced Genome Engineering (CAGE) Shared Resource. The TGKSR Director interacts 
with an advisory committee on a regular basis. The costs of services at the core appear to be 
significantly less expensive than outside vendors. The core and its director are easily accessible. There 
are appropriate governing policies in place to ensure fairness and transparency. The core will physically 
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move location within the next project period and there are planning procedures in place already to 
ensure that the needs of SJCCC members for GEM production are minimally affected and met.

There is little mention of plans to expand given the influx of CRISPR enthusiasts and there are no 
estimates of the output of CAGE. There was little mention of a plan for management of projects that 
involve both facilities and the mechanisms in place to ensure communication and coordination between 
the two facilities. This was clarified to some extent at the poster session; genome editing constructs and 
approaches are developed and quality controlled in the CAGE, prior to transfer to the TGKSR for 
injection. The movement of both facilities to the new Vivarium/research building should allow for 
seamless communication. Given the >50% reduction in usage of the core from the previous project 
period, it is understood that the TGKSR can currently take on additional projects. While there was little 
mention of the core’s failure rates, which is important given the core’s guarantee of germ line 
transmission and the costs associated with this kind of guarantee, in the application, these were 
clarified at the poster session.

Overall, the TGKSR is highly effective in serving the needs of SJCCC members, and plays a vital role 
in the success of SJCCC investigators by providing fast and cost-efficient access to the latest models 
and provides a significant value added. The impact of the TGKSR on the science of SJCCC members 
is measurable and an integral component to the success of the various programs. The core has quickly 
adapted to CRISPR/Cas9 driven transgenesis, which is in line with the upcoming CAGE. TGKSR offers 
a rapid turnaround and cost-efficient and superior service. With the added capability of gene-editing 
technology and the cost/time savings this allows, it is expected that its usage will continue to increase 
in the coming years. The effort of this core to keep ahead of this curve is laudable.

Shared Resource Leaders/Personnel: The TGKSR is aptly directed by Dr. Hartmut Berns, PhD, who 
has over 23 years of expertise in transgenic technology and 16 years in management of transgenic 
cores at comprehensive cancer centers. He is supported by 5 full-time technologists who have 
considerable combined expertise in animal models, ESC culture, molecular biology and transgenics.

Assessment: Exceptional merit

Budget: The budget is recommended as requested.

CANCER RESEARCH CAREER ENHANCEMENT AND RELATED ACTIVITIES

DESCRIPTION (provided by applicant): A strategic goal for the SJCCC is to develop a well-trained, 
diverse biomedical workforce through research education, training, and career-development activities 
that promote understanding of the biology and treatment of childhood cancer. Research shows that 
early intervention strategies, beginning in elementary and middle school, are essential to enhancing the 
biomedical careers pipeline, especially for students from underrepresented backgrounds. The SJCCC 
provides the financial support, leadership and institutional infrastructure to support this comprehensive 
biomedical training pipeline, initiating efforts in elementary school and continuing through the faculty 
level. Career enhancement activities are led by the Associate Director for Education and Training, Dr. 
Gerard Zambetti, who also serves as an institutional Vice President and Director of the Academic 
Programs Office in Biomedical Sciences, allowing a seamless integration of SJCCC and institutional 
efforts. Dr. Zambetti coordinates the efforts of a qualified group of staff supporting elementary 
education and outreach, pre- and postdoctoral education and training, and faculty career development 
activities. He also works closely with the Center Director, Senior Leadership and Program Leaders to 
develop, evaluate and oversee an extensive portfolio of career enhancement activities across this 
spectrum. For example, the SJCCC Cancer Education and Outreach Program has worked with 
thousands of K-5 students and teachers, particularly in underrepresented communities, to inspire 
pursuit of research careers, and our NCI-funded Pediatric Oncology Education Program has trained 
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more than 1200 students, 23% of whom are underrepresented minorities and 87% of whom have gone 
on to receive doctoral degrees. Dr. Zambetti and SJCCC members were also instrumental in the 
development and launch of the St. Jude Graduate School in Biomedical Sciences, a new PhD program 
focused on translational research that matriculated its first class of 12 students in 2017. The SJCCC 
also launched the annual Science Scholars of Tomorrow Symposium to provide high school students 
and teachers insight into cutting-edge pediatric cancer research and the Clinical Shadowing Program 
for postdoctoral fellows to develop experience in how laboratory research relates to the treatment and 
care of pediatric cancer patients. In addition, the Center initiated new grant-writing workshops for 
postdoctoral fellows and faculty to support development of their research careers. Future plans for the 
next project period include the continued growth and accreditation of the St. Jude Graduate School, the 
addition of a new Master’s program in Global Health, establishment of a certificate-based program for 
physicians and healthcare providers (St. Jude Global Academy), expansion of our K-12 educational 
efforts, and a focused initiative to expand NIH/NCI-funded training and educational programs (e.g., 
R25, T32, K awards) for students and fellows.  

CRITIQUE: The SJCCC has a long tradition of promoting cancer research education and training and 
there have been significant achievements over the current funding period. The SJCCC provides 
financial support, leadership and infrastructure to support the “biomedical careers pipeline” beginning 
with K-12 students and continuing through established faculty members. The program is led by Dr. 
Gerard Zambetti who is also the institutional Vice President and Director of the Academic Programs 
Office in Biomedical Sciences thus linking efforts between the SJCCC and the institution. There are 
efforts focused on underrepresented minorities in order to increase their representation in the 
biomedical field. The aims of the program are four-fold: 1) education of K-12 students about careers in 
cancer research; 2) encouraging pre-doctoral students to pursue careers in cancer research; 3) 
enhancing professional growth of clinical and post-doctoral research fellows, staff and faculty; and 4) 
improving research and treatment of pediatric cancers worldwide through education and training of 
healthcare providers in low and middle-income countries. The program currently has grant support from 
6 NCI training awards (including 3 F32’s, 1 R25, 1 K08) totaling $2 million in support. In addition, there 
are numerous other awards from foundations and other sources that support cancer research 
education and training and provide $1.5 million in support.

The SJCC has a fairly extensive portfolio of career enhancement activities which begins with their K-12 
student program for cancer education and outreach. These activities were started in 2006 with a focus 
on students and educators in Memphis area and mainly underrepresented populations reaching 
thousands of students annually. Importantly these activities also provide teacher education through 
one-day workshops to build a culture of critical thinking and minimize stereotypes as an obstacle for 
underrepresented minority students. The St. Jude Science Ambassadors Program and Science 
Scholars of Tomorrow Symposium are additional activities focused on K-12 students. For predoctoral 
students the Pediatric Oncology Education (POE) program has been in existence for 40 years and 
continuously funded by the NCI. It has an impressive list of accomplishments in its efforts to encourage 
undergraduate, graduate, and medical students to pursue cancer-related careers (87% of alumni who 
have completed their academic studies have obtained doctoral degrees). An additional significant 
undertaking over the current grant period has been the launch of the St. Jude Graduate School of 
Biomedical Sciences. The goal of this program is to train scientists with an understanding of 
translational research and its impact on pediatric clinical care. The first class of 12 students were 
selected to start the inaugural year in August 2017. There are also plans for developing a master’s 
degree program in global health. The SJCCC continues to have a large post-doctoral training program 
(230 lab-based postdoctoral fellows). There has also been a recently-funded new T32 grant within the 
CCSP that will be focused on pediatric cancer survivorship outcomes and interventions.

The clinical fellowship programs train a large number of subspecialty fellows in hematology/oncology, 
surgical oncology, BMT, cancer survivorship, global health, and others. The physician scientist training 
program which is in development will further support fellows who desire a more in-depth laboratory-
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based research training, although there does not appear to be a similar pathway for advanced training 
in clinical or outcomes research for physician scientist’s pathway individuals who do not do laboratory-
based research. SJCCC faculty and staff has extensive opportunities for ongoing career enhancement 
activities including opportunities for healthcare professionals across their catchment area. 

The SJCCC educational efforts are expanding to healthcare providers in low- and middle-income 
countries in partnership with St. Jude Global with the aim to impact the care of 30% of the global 
pediatric cancer population by 2021. They will establish the St. Jude Global Academy, providing 
certificates for health care providers (~60 pediatric hematology-oncology physicians per year). These 
efforts are enhanced by their on-line platform “Cure4Kids” that provides free educational tools with 
healthcare professionals around the world with current users in over 160 countries. The Center’s 
process for integrating cancer education/training clearly includes outreach efforts focused on members 
of underserved populations. Although the direct linkages with programmatic and shared resource 
research efforts of the center (integration) are not fully described, the training activities appear to 
transcend other efforts of the center. This is reflective of a background of strong institutional 
commitment. For example, the SJCCC offers 6-7 fully-funded postdoctoral positions and these are 
allocated across the programs. The use of individual developmental plans and professional 
development accounts for these trainees is supportive.

Personnel: The Cancer Research Career Enhancement and Related Activities are led by Dr. Gerard 
Zambetti, who is also the institutional Vice President and Director of the Academic Programs Office in 
Biomedical Sciences thus linking efforts between the SJCCC and the institution. He also has affiliations 
with the University of Tennessee Health Science Center and Rhodes College. He is well qualified to 
lead this effort. Dr. McIver, Program Coordinator, recently joined St. Jude in January 2018 from 
Northwestern University. She has extensive experience in grant preparation and management related 
to educational programs and career enhancement. Ms. Ayers has expertise in outreach for local K-12 
students.

Assessment: Outstanding to Excellent merit

Budget: The budget is recommended as requested.

COMMUNITY OUTREACH AND ENGAGEMENT

DESCRIPTION (provided by applicant): The SJCCC is committed to the community we serve and 
addressing its clinical and research needs through education, thoughtful scientific research, community 
engagement and advocacy, and facilitation of access to care. Our efforts in the community are led by 
Dr. Carlos Rodriguez-Galindo, the SJCCC Associate Director for Outreach. The SJCCC catchment 
area is defined as the geographic area around Memphis and each of our 8 affiliate sites in census-tract 
radii. Based on the 2010 United States census data, this area represents 6,633,683 persons aged 0–19 
years, with an ethnic and racial distribution of 69% White, 21% Non-Hispanic Black/African American, 
and 8% Hispanic. The diverse population in our catchment area includes a large proportion of low-
income groups with limited resources who are medically underserved. St. Jude’s 56-year-old founding 
policy, to which we continue to rigorously adhere, is that no patient be denied treatment based on race, 
ethnicity, religion, or a family’s inability to pay. The SJCCC is committed to addressing treatment 
disparities by making resources readily available to offset not only the cost of treatment but also that of 
transportation and housing during clinic visits and treatment. As the only NCI-designated Cancer 
Center focused exclusively on children, our outreach area is further expanded beyond our local 
community; we also serve as a national and international referral center for pediatric cancer. There is 
no known variation in childhood cancer incidence and outcomes by geographic region in the United 
States, and relatively few discrepancies have been identified that disproportionately affect racial and 
ethnic minorities. Thus, our SJCCC outreach efforts continue to investigate disparities, provide cancer 
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education for children and their parents, advocate at the state and federal level, promote the 
implementation of health polices relevant to our population (e.g., HPV vaccination), address the needs 
of an ever-growing population of childhood cancer survivors, and conduct innovative research in these 
areas. We will also enhance provision of implementation tools locally through our Affiliates, nationally 
through St. Jude–led collaborative multisite studies, and globally through capacity building and 
advancement of knowledge to improve the level and quality of pediatric oncology care around the 
world.  

CRITIQUE: Given the rarity of pediatric cancer, the SJCCC catchment area is defined as the 180-mile 
geographic radius around Memphis and 100-mile radius around each of 8 affiliate sites which are 
geographically in the Midwest and southern region of the US. This area represents 6,633,683 persons 
aged 0-19 years, that are 69% White, 21% Non-Hispanic Black/African American, and 8% Hispanic. A 
large proportion of this population is low income and medically underserved. The patients seen at the 
SJCCC reflect the population-based racial and ethnic demographics of this catchment area. They are 
supported by the mission of St. Jude by providing free access to care, including housing, transportation 
and all medical costs. Affiliate sites are supported by St. Jude by making clinical trials available to 
patients in their affiliate sites and supporting the clinical research infrastructure. As the only NCI-
designated cancer center focused on children, its outreach efforts rightfully go well beyond the 
catchment area to include national and international activities. International activities are aimed at 
improving relatively dismal survival rates and poor access to care for children with cancer in developing 
countries.

The SJCCC overall outreach efforts investigate disparities in research, provide cancer education for 
children and their parents (including health promoting behaviors, such as HPV vaccination), and 
advocate for policy support at the state and federal level. Collaborative multi-site studies enhance these 
efforts―locally through affiliates (via 8 sites, with 1/3 of new SJCCC coming from affiliate clinics), 
nationally through multi-site studies, and globally through capacity building and education efforts. 
Efforts have increased to improve the integration across the regional affiliate sites. Importantly, affiliate 
sites are represented at quarterly SJCCC strategic plan retreats and there is now a centralized 
institutional review board (2017).

Over the current grant period, investigators made an impact in cancer treatments relevant to individuals 
represented in their catchment area including developing and testing a novel therapy for individuals 
with nasopharyngeal carcinoma—a malignancy that occurs as significantly higher proportion in African 
American individuals. Exploring smartphone technologies to promote early diagnosis of retinoblastoma 
where there are disparities in diagnosis and access to advanced care. In the context of ALL therapeutic 
trials, St. Jude investigators have continued to explore racial and ethnic disparities in ALL outcomes 
and ethnic disparities in therapy-related toxicities as well. An HPV vaccine research program and trial of 
a quadrivalent vs. nonvalent vaccine arms for childhood cancer survivors will extend the reach 
nationally through the Childhood Cancer Survivor Study (CCSS) regardless of where they were initially 
treated. While the overall efforts of the community outreach and engagement are excellent, more 
details on how the SJCCC supports and facilitates the inclusion of underserved populations in their 
clinical trials would be useful. 

The catchment population is characterized as having high rates of tobacco use and obesity, and low 
rates of physical activity. Although these behaviors are not known to affect the incidence of pediatric 
cancer, they are important for long-term health outcomes for survivors of childhood cancers (as well as 
for the general population). Research led by CCSP investigators address a number of these health 
behaviors (among survivors only). A new effort has been placed on providing school-based health 
education to the general population. This will provide more relevancy for catchment area cancer 
prevention efforts.
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The community engagement activities concerning cancer is generally very strong. The Family Advisory 
Council (21 members) and Parent-mentoring program (55 active mentors) have both influenced patient 
care and serve as guideposts for other institutions. With the identification of a gap in delivery of 
effective palliative care through their Community Health Needs Assessment, an integrated community-
based pediatric palliative care program was established which has also led to the creation of a 
combined palliative care and hem/onc fellowship program. 

The SJCCC has taken advantage of its role and relationships globally. For example, the development 
of guidelines for the long-term follow-up of survivors has had a profound impact on the life-long 
survivorship care of pediatric cancer survivors. More recently developed initiatives through St. Jude 
Global efforts will further the reach of the SJCCC. This will be accomplished through 3 major initiatives: 
St. Jude Global Academy that will provide training to the clinical workforce, St. Jude Global Capacity 
Building that will develop and strengthen health systems and patient centered initiatives, and St Jude 
Global Research to advance the level and quality of care delivered around the world. Expanded 
training, capacity building, research collaborations will all serve this broader outreach.

Personnel: These activities are led by Dr. Rodriguez-Galindo, who is a national leader in clinical and 
translational research in pediatric solid tumors and rare malignancies and who also serves as the Chair 
of the Department of Global Pediatric Medicine. With these roles, he is integrated into the senior 
leadership structure of St. Jude and collaborates closely with the associate directors for Education and 
Training and Clinical research. He is well positioned to lead the efforts for community outreach and 
engagement.

Assessment: Outstanding to Exceptional merit

Budget: The budget is recommended as requested.

CLINICAL PROTOCOL & DATA MANAGEMENT, DSM, and INCLUSION

Clinical Protocol and Data Management

DESCRIPTION (provided by applicant): The Central Protocol and Data Monitoring Office (CPDMO) 
within the St. Jude Comprehensive Cancer Center (SJCCC) provides centralized administrative, 
regulatory, and educational services for clinical trials-related activities. It is the coordinating center for 
protocol standardization, regulatory and compliance guidance, administrative submissions, protocol 
registration data, and monitoring. The CPDMO is integral to the Clinical Trials Administration (CTA), 
which provides comprehensive infrastructure for conducting SJCCC clinical trials. Together, the CTA 
and CPDMO perform the following functions to provide outstanding clinical trials support to SJCCC 
members: (1) Facilitate the development of high-quality clinical trials, within a standardized framework, 
to meet institutional and federal requirements. (2) Maintain a centralized submission process for 
institutional review and approval. (3) Set standards by fostering consistent conduct and compliance 
through the monitoring of all clinical trials. (4) Ensure appropriate participant enrollment via a 
centralized clinical trials registration system. (5) Provide infrastructure and coordinate trials at affiliate 
and collaborating institutions. (6) Adhere to the Data Safety Monitoring Plan, which was revised and 
approved by the NCI in August 2017. The CPDMO also provides administrative support to the Clinical 
Trials Scientific Review Committee to ensure the thorough scientific review of all trials in the SJCCC. 
Studies are monitored commensurate with the degree of risk to participants and the size and 
complexity of the study. The SJCCC’s Data Safety Monitoring Board is composed of external experts 
who independently oversee institutional Phase III trials and high-risk trials; an Internal Monitoring 
Committee assesses findings from individual audit reports and safety trends and recommends 
educational and corrective actions. Trial monitoring and safety reporting is the responsibility of all 
members of the clinical trial process. Particular attention is paid to monitoring investigator-initiated trials 
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(IITs), especially those with no external monitoring program. The CPDMO presently includes 42 staff 
members. Over the current funding period, the number of new pediatric patients with cancer increased 
11%, from 459 in FY 2013 to 516 in FY2017: 60% enrolled into interventional therapeutic trials, and 
90% of those were in institutional IITs. Similarly, the CPDMO assisted with 5,470 enrollments into 
interventional (therapeutic and nontherapeutic) trials, a 23% increase in accrual into this category, 
compared to the previous funding period. In addition, we assisted with 30,071 enrollments into non-
interventional clinical trials. During the current funding period, the CPDMO managed more than 406 
prospective trials, of which 52% are institutional IITs. During FY2017, the CPDMO’s portfolio, 
subdivided by sponsor, included 61% IIT/peer reviewed, 32% national alliance/consortia, and 7% 
industrial. The SJCCC supported 30 investigational new drug applications and new device exemptions 
for 36 IITs. Presently, the CPDMO supports 116 active multisite IITs. The CPDMO is committed to 
serving all SJCCC members by supporting the efficient and effective conduct of high-quality 
translational and clinical pediatric cancer research. 

CRITIQUE: The Central Protocol and Data Management Office (CPDMO) provides a series of critical 
functions which include administrative, regulatory and educational service for all clinical trials activities. 
These include coordination for protocol standardization, regulatory and compliance guidelines, 
administrative submissions, protocol registration data and monitoring. It serves as the coordinating 
center for protocol standardization, regulatory and compliance guidance, administrative submissions, 
protocol development, protocol registration, and monitoring. The CPDMO manages the feasibility, 
activation, implementation, conduct, and reporting of all institutional and multisite clinical trials 
conducted at the SJCCC. The CPDMO is comprised of 42 staff members. The CPDMO assisted with 
5,470 enrollments into interventional trials and 30,071 enrollments into non-interventional clinical trials 
over the current funding period. During FY2017, 61% of the trials were IIT/peer reviewed, 32% national 
alliance/consortia, and 7% industrial. Over the current funding period, the CPDMO assisted with the 
development of 154 new protocols, 215 new informed consents, 731 protocol amendments/revisions, 
and 1,166 amendments/revisions to consent documents and facilitated the translation of more than 425 
consent documents. The CDPMO service includes protocol development, electronic maintenance of 
protocol-related documents, centralized research participant registration, clinical trials database, 
protocol-specific institutional database, investigational studies pharmacist services, foreign language 
translation of written documents, protocol monitoring, intranet access to protocol information, support 
for regional affiliates, and collaborating study multi-sites office. The CPDMO also provides support for 
IND/IDEs by providing advice regarding the need for FDA oversight; preparation and submission of 
applications, annual reports, and amendments; arranging meetings with FDA staff; training on IND/IDE-
holder responsibilities; and management and documentation of FDA communications. The CPDMO 
provides a CRA education and onboarding program to develop productive employees. The CPDMO 
staff members occupy approximately 3,600 ft2 of space that includes offices for managers and cubicles 
for staff members. The CPDMO set the highest priority on coordinating, facilitating, managing, and 
reporting SJCCC trials, while maintaining standards for compliance and the protection of human 
subjects. The CPDMO prioritizes protocol development and review based on grant deadlines, other 
external submission deadlines, and the importance of the protocol to the overall objectives of the 
SJCCC. The CPDMO has significantly decreased the turn-around time for initial protocol-eligibility 
verification by redistributing the workload among the eligibility-verification group. The CPDMO is 
committed to serving all SJCCC members by supporting the efficient and effective conduct of high-
quality clinical pediatric cancer research.

The leadership of SJCCC has continued to emphasize enrollment in clinical trials for patients cared for 
at this cancer center. The CPDMO functions overall quite effectively. The number of new patients 
increased from 459 in 2013 to 516 in 2017 which is an 11% increase. Accruals on clinical trials during 
this funding period increased by 23% to 5470 on interventional trials. The CPDMO managed 406 
prospective clinical trials, a large number of which are investigator initiated. 
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The CPDMO utilizes a TRACKS and PDMS system to manage protocol documents and, although 
systems enhancements are discussed and viewed favorably, these are already robust systems. 
Centralized eligibility review along with other key issues is in place and is also viewed as robust. The 
clinical trials database and protocol specific institutional database are similarly viewed favorably. The 
process for protocol monitoring is thorough and appropriate with added description for the affiliate sites 
as needed. Auditing, investigational pharmacy, and foreign language translation are all additional 
strengths. Monitoring activities and additional audits are compliant with the Data and Safety Monitoring 
Plan (approved in 2017). 

The substantial number of accruals to clinical trials is quite impressive with close to 60% of patients 
enrolling onto interventional therapeutic clinical trials. Not clearly elucidated is how much of this accrual 
is driven by the referral requirement for patients from outside of the catchment area who would need to 
have trial availability to receive care at St Jude. These are overwhelmingly investigator-initiated trials 
which make up 75% of the interventional enrollments for FY 2017. In contrast to the overall increase in 
accrual, there has been a decrease over the past 3 years in external peer-reviewed trials which 
dropped from 49.5% of the trials in FY 2015 to 19.9% in FY 2017 with a decrease in interventional 
clinical trial accruals over the past two years of 15%. Additionally, the accrual to therapeutic clinical 
trials is almost completely skewed toward IIT with 92% of the trials being IIT. 

The initiation of protocol development is relegated to the program level but it is unclear how it is 
ensured that the best science is moved forward with expectations of involvement in National Group 
Trials lower than one would anticipate if they were following their stated prioritization of studies which 
have NCI, NIH or other CCSG-qualifying peer-reviewed support (only 32 accruals to national group 
therapeutic trials in 2017 out of a total of 540 with National Group trials expected to be NCI or NIH 
funded). If this is a priority, it is unclear why institutional management of protocols by groups such as 
the Children’s Oncology Group would not occur independent or in parallel with programmatic protocol 
initiation. Complicating this further, and resulting in additional issues, is the complicated referral 
patterns at the cancer center which requires clinical trials availability for patients outside of the 
catchment area. 

There were a large number of initiatives during the current project period that included affiliate 
enrollment directly at two affiliate sites as well as enhancing the mechanisms for the release of 
consents electronically, re-engineering the process for requesting and delivering translated consents, 
and a new website inside the CPDMO, moving to a risk-based verification model for eligibility and new 
implementation of a clinical trials management system. Early successes have been observed for some 
of the initiatives, for example, increasing the availability of Spanish-language consents is associated 
with an increase in enrollment of Hispanic subjects at SJCCC. It may be too soon to measure the 
impact of other changes and continued analysis will be needed. A benefit was the RaPID team, which 
improved the activation metrics for studies by approximately 2 weeks. The activation time line is 
impressive with a 79-day timeline from initial submission to activation but it not clearly stated whether 
this is from concept or protocol submission.

Personnel: The CPDMO is led by the Associate Director for Clinical Research, Dr. Victor Santana. 
The operations are divided into two groups each led by a vice president (VP). Ms. Tangie Thomas is 
the VP for clinical trial operations for CTO. Ms. Denise Roe is the VP for clinical research regulatory 
and quality management. Since the last review, the new SJCCC Director noted that there are more 
multi-site studies and complex IIT's which required increased support. These new VP roles were 
developed through the work of the task force and were filled in 2017. Dr Victor Santana is an 
experienced leader of the CPDMO and effective in this role and a strength.

Assessment: Outstanding to Excellent merit

Budget: The budget is recommended as requested.
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Data and Safety Monitoring

CRITIQUE: The DSMP is responsible for monitoring the safety of patients in clinical trials and 
overseeing all aspects of data monitoring. The most recent version of the DSM was reviewed and 
approved in 2017. The system in place meets all of the essential elements for data and safety 
monitoring. Appropriate coordination of monitoring functions is performed. Administrative support for 
the DSM is provided by the Central Protocol and Data Monitoring Office (CPDMO). At initial review, all 
protocols are confirmed to include a section outlining a protocol-specific plan for data and safety 
monitoring for investigator-initiated, externally-sponsored, and national cooperative group trials. The 
DSM pays particular attention to monitoring IITs that outline a protocol-specific plan for data and safety, 
including monitoring criteria, frequency of reporting/monitoring, assignment of risk, and the level of 
monitoring. Two committees provide oversight for data and safety monitoring, the data and safety 
monitoring board (DSMB), and internal monitoring committee (IMC). The external DSMB monitors all 
SJCCC-initiated Phase III protocols and clinical trials that incur unique or potentially significant risks 
(gene therapy and window studies), and any study referred to them by a variety of individuals. The 
external DSMB is chaired by Frank Balis, MD, who along with the other members of the committee is 
well qualified to perform the expected activities. The IMC is chaired by Gregory Armstrong, MD, 
maintaining independence relative to the CPDMO and includes faculty with a variety of expertise 
including biostatistics which is appropriate for such a group. The IMC is an internal, independent group 
of SJCCC members and individuals experienced in the fields of regulatory, research, and data 
management; IMC members are appointed by the SJCCC Director. The IMC reviews all monitoring, 
auditing, and special reports from SJCCC-initiated studies. The IMC meets monthly. In FY2017, the 
IMC reviewed 280 reports, representing 89 unique studies. A simple majority of voting members and 
the presence of at least two physician investigators defines meeting quorum. The functioning of these 
committees is well described and appropriate. For monitoring a risk-based system is utilized which is 
relatively standard and fully appropriate. The highest risk group are gene therapy first in human studies 
followed by IND Phase I trials and then an appropriate descending order of risk. This risk stratification 
appropriately influences both the frequency and the extent of review. Centralization of data facilitates in 
general the monitoring activities and is well implemented. The DSM system is appropriate and meets 
the institutional and regulatory needs.

Assessment: Acceptable

Budget: The budget is recommended as requested.

Inclusion of Women in Clinical Research: Efforts at female participation in treatment trials is a 
continued focus. The proportion of females enrolled in treatment trials is aligned with the proportion of 
new female cancer patients seen in the SJCCC (43% and 43%, respectively); in the category of non-
interventional nontherapeutic clinical trials enrollment has increased from 39% (2,555) in 2012 to 48% 
(2,685) in 2017. The number of female patients treated at St. Jude in 2017 on therapeutic trials appears 
lower than the number of patients estimated to be in their catchment area. While the Clinical Trials 
Minority Recruitment Committee has a component that addresses gender, commitment to ensure 
access of females to St. Jude could be more clearly articulated with consideration given to creation of 
trials that would enhance female representation at St. Jude.

Assessment: Acceptable

Inclusion of Minorities in Clinical Research: St. Jude Children’s Research Hospital Comprehensive 
Cancer Center (SJCCC) is the only NCI-designated cancer center dedicated uniquely to the research 
and treatment of pediatric cancer, the leading cause of disease-related death in children aged 1 to 14 
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years. The most common pediatric cancer, ALL, disproportionately affects White and Hispanic patients, 
while specific rare subtypes of solid tumors disproportionately affect African American (AA) patients, a 
major population in in the SJCCC catchment area.

Minority enrollments is an issue that SJCCC now takes extremely seriously. Unequal racial and ethnic 
distributions in these 3 areas (Memphis, Affiliates, national) affect the demographics of participants 
enrolled into SJCCC clinical trials. SJCCC implemented a comprehensive plan to increase accrual of 
minorities in 2013, which includes creation of a clinical trials minority recruitment committee (CTMRC), 
improved reviews of trials and central protocol and data monitoring office (CPDMO) portfolio, increased 
engagement to facilitate access and enrollments, established new community collaborations, and 
enhanced the education and training of CTMRC members and others. Training initiatives are also in 
place. Plans for minority enrollment appear adequate. There was substantial increase in Hispanics in 
interventional treatment trials, interventional non-therapeutic trials, and in non-interventional 
nontherapeutic trials. While considerable attention has been placed on minority access, SJCCC still 
requires patients from affiliates travel to Memphis when they are evaluated and enrolled on clinical 
trials, which ensures that trial eligibility and initial protocol therapy is standardized and strictly monitored 
but also may represent an impediment to clinical trial accrual, especially for minority and 
socioeconomically disadvantaged patients. It was indicated that this system is in transition at two of the 
affiliate sites, but it is unclear that this has been optimized to the extent possible.

Assessment: Acceptable

Inclusion of Children in Clinical Research: The majority of clinical trials active at St. Jude are for the 
pediatric and adolescent age groups (0-19 years). The age distribution of new patients treated at St. 
Jude over the past 5 years has not changed significantly. Fifty percent of the active patients are 10 
years old or younger; more than 80% are 19 years old or younger. All patients are offered enrollment 
on clinical trials, in accordance with the study-specific eligibility criteria. Approximately 60% of new 
patients are enrolled on therapeutic protocols at the time of diagnosis. St. Jude presently has 
approximately 6,497 active patients with cancer (including survivors participating in long-term follow-
up); cumulatively, 98% of patients have been on a clinical trial at different stages of their disease and 
treatment trajectory. Patients also have access to the NCI’s National Cooperative Trial Network and 
Consortia and Group trials, such as the Children’s Oncology Group, Pediatric Brain Tumor Consortium, 
Pediatric Phase I Consortium, etc.

SJCCC is a unique organization that exclusively treats childhood cancers and has done so for its 
existence. As such there are unique resources at SJCCC that are not present at most other matrix 
cancer centers. They have a research advocate who meets with all patients/families to discuss 
research participation. Currently, they are recruiting for a second person with multilingual skills. They 
have a Family Advisory Council that meets monthly and obtains parents’ input into the research and 
treatment process. They have an enormous population of patients undergoing survivorship evaluation 
with 6,497 active cancer patients.

Assessment: Acceptable

PROTOCOL REVIEW AND MONITORING SYSTEM 

DESCRIPTION (provided by applicant): The conduct and oversight of the lifecycle of clinical trials 
and the safety of participants are achieved through well-defined processes in study development, 
review, and performance. In addition to the important roles of the principal investigator, sub-
investigator(s), research team(s), and the St. Jude Comprehensive Cancer Center (SJCCC) programs 
to this endeavor, the Clinical Trials Scientific Review Committee (CT-SRC) is at the core of this 
process. The CT-SRC is charged with the Protocol Review and Monitoring System (PRMS). The CT-
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SRC reviews all new prospective clinical trials, which have been first discussed within the pertinent 
SJCCC Program to ensure that they are aligned with the respective Program’s scientific goals. If so, the 
trial is prioritized among the Program’s other competing protocols. After programmatic review and 
endorsement, the CT-SRC reviews the scientific rationale, feasibility, and study and biostatistical 
designs and oversees the progress of all institutional protocols to ensure that the initial study design, 
timely accruals, and stopping criteria are followed and that patient safety is maintained. In addition, the 
CT-SRC is empowered to modify the conduct of studies and close them, as needed. Committee 
members include individuals with expertise in clinical research, oncology disciplines, biostatistics, and 
translational sciences. In July 2012, the CT-SRC implemented a Concept Submission and Review 
process to precede full protocol development. Additional changes made during the funding period 
include adopting a formal reviewer worksheet to focus the fundamental review criteria and improve 
documentation, formalizing a policy for accrual monitoring by the CT-SRC, strengthening the 
committee’s membership with inclusion of additional senior researchers, and implementing the Late 
Effects and Behavioral Research Subcommittee. Staff in the Central Protocol and Data Monitoring 
Office assist principal investigators with electronic submissions to the review committees and prepare 
documents for the CT-SRC. They also coordinate the meetings and communications between the 
investigators and the CT-SRC. The CT-SRC acts independently of the St. Jude Institutional Review 
Board and the safety oversight processes (i.e., the external Data Safety and Monitoring Board and the 
Internal Monitoring Committee). During fiscal year (FY) 2015–FY2017, the CT-SRC reviewed and 
approved the prioritization of 109 new cancer studies and reviewed 73 concepts. Sixty-two (57%) of the 
new studies were SJCCC investigator–initiated, externally peer-reviewed trials. Of the 109 studies 
reviewed, 8 (7%) were disapproved or tabled. During this same period, the CT-SRC monitored 382 
studies for accrual and 775 for scientific progress, including studies closed to accrual but not yet 
completed. During this same period, 75 studies were closed, 8 of which because of low accrual. In 
summary, the PRMS evaluates and monitors all prospective clinical trials for scientific merit and 
alignment with the goals of the SJCCC, ensures that the aims of the protocols are on track for 
completion within the estimated time frames, and determines their relevance to contemporaneous 
science.

CRITIQUE: The Protocol Review and Monitoring System (PRMS) is executed through the Clinical 
Trials Scientific Review Committee (CT-SRC) which is primarily responsible for scientific review of 
clinical trials as well as assessment of feasibility and prioritization. There are clear goals for the CT-
SRC and a well-defined distinction between the role of the CT-SRC and the IRB. The CT-SRC reviews 
all approved protocols at two separate times during study development. Protocols are initiated at the 
level of the disease group/program leadership as concepts. If approved, the protocol is then fully 
developed and undergoes additional scientific program review and evaluation by the biostatistics 
protocol review committee. Eventually the full protocol is reviewed by the CT-SRC for final approval. 
This process of concept review was initiated in 2012. In 2017, a survey was conducted to evaluate the 
value of the “two-review” process. The data shows that 28% of concepts were withdrawn or 
disapproved following initial review. In another 40%, the final study design was significantly modified. 
Overall, the cancer center leadership decided to continue this process and systematically address 
concerns about incremental time for approval added by the dual review. Of note is that because of the 
concept review, there appears to be a low number of full trial disapprovals. A system exists for external 
review for large multi-site studies or large trials of a new therapy or dose reduction along with trials 
using a product which would result in an institutional conflict of interest. The CT-SRC also has selected 
an expected patient accrual of 100 patients to trigger an external review and the rationale for this 
sample size is unclear. 

Since all pediatric cancers are classified as “rare cancers”, the CT-SRC has developed standardized 
trial closure rules for low accrual. Using these definitions, between two and four clinical trials are closed 
for insufficient accrual annually. Over the last three years, an additional 67 studies were closed for a 
number of other reasons including completion of accrual, DSMB recommendations, etc.
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The CT-SRC is led by Matthew Krasin, MD, who has been in this role for over eight years. Dr. Krazin is 
a radiation oncologist and clinical trialist. There is a co-chair, Dr. McKinnon, who is a PhD lab 
researcher in genetics. The committee members are highly qualified and encompass the range of 
disciplines necessary for effective reviews including biostatistics. The criteria for selection of committee 
members is clearly articulated. Members are appointed for three-year terms with a possible extension 
for a second term. Onboarding and training is also discussed. 

There is a small subcommittee for late effects in behavioral research that is also chaired by Dr. Krazin 
and this rolls up to the CT-SRC parent committee. This new committee was formed in 2014 in 
recognition of the fact that these studies have unique aspects including trial design and endpoint 
definitions. The parent committee has 17 voting members and the late effects and behavioral research 
subcommittee has seven voting members with recognized overlap between the two committees. 
Members appointed for three-year terms with a possible extension for a second term. Onboarding and 
training is also discussed. 

Standardized review criteria are used for evaluation of both concepts and protocols. These include 
analysis of objectives, scientific rationale, study design, and safety. Protocols are also assessed for 
data management and statistical design and input as well as pharmaceutics, DSM plan, and patient 
care issues. There is a plan described for protocol prioritization at the center level. The scientific 
programs also participate in prioritization at the local level.

The CT-SRC meets twice per month and up to 2 protocols/concepts are presented as well as the 
evaluation of protocol amendments and continuations. New protocols are reviewed by 2 members with 
expertise in the area including a biostatistician. The PI of the study presents an overview of the study 
which is then discussed. 

Overall, the CT-SRC appears to be providing strong processes that lead to the selection of scientifically 
appropriate and well-structured clinical trials. This significant number of IIT trials is laudable. A minor 
weakness is related to study prioritization, especially between the national cooperative groups, SJCCC 
trials and SJCCC-led consortium trials. It appears that much of the prioritization occurs at the program 
level which may create some challenges for cancer center leadership in terms of balancing the 
missions at the center level.

Personnel: The CT-SRC is chaired by Matthew Krasin, MD, a radiation oncologist, who is highly 
qualified to lead these efforts. The co-chair of the committee is Peter, McKinnon, PhD, who is highly 
qualified and adds the basic science perspective. 

Assessment: Acceptable

Budget: The budget is recommended as requested.

DEVELOPMENTAL FUNDS

DESCRIPTION (provided by applicant): During the current reporting period (2013 - 2017), SJCCC 
awarded $4,060,094 in Developmental Funds to meet two Specific Aims: to support pilot projects for 
new and established SJCCC investigators, and to support developing Shared Resources. In the pilot 
project category, $3,834,745 was awarded to 33 pilot projects, representing a 62% increase over the 
previous funding period. In the developing Shared Resource category, $225,349 was awarded to one 
developing Shared Resource: Radiation Dosimetry Core. Of the $4,060,094 total distributed to pilot 
projects and the developing Shared Resource, $2,101,243 (52%) came from CCSG funds and 
$1,958,851 (48%) was provided by the institution. These 33 pilot projects have had a significant impact 
in the Center by establishing the laboratory and research programs of new members including 
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Moldoveanu (CBP) and Zhu (DBSTP); promoting interprogrammatic collaborations such as work from 
Yang and Robinson (HMP, NBTP) and intraprogrammatic collaborations such as Gawad’s work with 
Inaba, Pui, Mullighan, Evans and Yang (HMP); translating findings into clinical protocols such as the 
BMNIRN trial (NCT02392793) based on findings from Shelat (CBP); and supporting unique external 
collaborations such as melanoma studies from Pappo (DBSTP) and Dr. John Kirkwood of UPMC 
Hillman Cancer Center. External awards received by pilot project recipients during the reporting period 
that resulted from data generated by Developmental Funds support totals $19,913,112, a 1:5 return on 
investment. Advances across Programs from pilot projects include Mittag’s (CBP) study on the 
biophysical mechanisms of Gli ubiquitination in shaping Hedgehog signaling in cancer (successful R01 
application); McKinney-Freeman’s (CBP) work on NFI genes in hematopoietic stem cells (successful 
R01 application); Moldoveanu’s (CBP) identification of BCL-2 family functions (publications in Cell and 
Nature Cell Biology); Zuo’s (NBTP) discovery regarding the otoprotective effect of amifostine against 
cisplatin-induced hearing loss (successful R01 application); Northcott’s (NBTP) characterization of 
transcription factor mutations as drivers in pediatric medulloblastoma (publication in Nature and 
$600,000 in grant support); Klco’s (HMP) identification of genomic alterations in pediatric 
myelodysplastic syndromes (Nature Communications); Yang and Robinson’s (HMP, NBTP) 
interprogrammatic project on inherited genetic variations in susceptibility to platinum ototoxicity (Nature 
Genetics); and Federico’s (DBSTP) project targeting the P13K pathway in neuroblastoma that 
provided the foundation for Stewart et al., Nature 2017. Future plans include a special emphasis on 
funding clinical and population science research through the pilot project mechanism and support of a 
developing Shared Resource, the Center for Advanced Genomic Editing (CAGE). This Shared 
Resource was established to provide expertise and infrastructure to educate, assist, expedite, and 
perform established and emerging genome-engineering technologies, including CRISPR/Cas9 and 
other nuclease platforms. 

CRITIQUE: Over the past five years, SJCCC has allocated $4,060,794 in Developmental Funds to 33 
pilot projects ($3,834,745) and 1 developing Shared Resource ($225,349), strategically linked to 
SJCCC’s strategic goals – a 62% increase over the previous funding period. Of the $4 million, 
approximately 52% ($2,101,243) came from the CCSG with the remainder of the funds ($1,958,851) 
provided by the institution. Outcomes from these projects include $7 million in new external funded 
projects, 34 publications, 2 clinical trials, and 2 patents. All active external awards resulting from the 
pilots have resulted in $19,913,112, a 5-fold return of investment. 

The process for solicitation and review of Developmental Funds applications was significantly 
strengthened in the current funding period with further refinements made over the past 5 years, 
including implementation of an online portal for review as well as the provision of written critiques to all 
applicants. This robust structure is also designed to encourage transdisciplinary interactions and 
collaborations. At the site visit, it was noted that, although there are no specific funds targeted to junior 
investigators, senior investigators requesting Developmental Funds must be focusing on new areas of 
expertise. In addition, involvement of all levels of SJCCC leaders and program leaders in the review 
process ensures that the Development Funds projects are well integrated with the SJCCC’s strategic 
goals. Overall from 2013 to 2017, of 55 concepts submitted, 26 were funded for a 47% success rate, 
which appears somewhat high. In addition, although the number of pilot projects per program vary 
considerably, it was clarified that there were other sources of pilot projects and project-specific funds. 

In the 2013 competitive renewal application, SJCCC proposed a Radiation Dosimetry Core as a new 
developing Shared Resource. Ongoing review of the effectiveness and user satisfaction revealed 
suboptimal performance and led to sunsetting this developing core. Based on the discussion with 
SJCCC members and at leadership committee meetings, development of a new core─The Center for 
Advanced Genome Engineering (CAGE), which would include CRISPR/Cas9─is proposed. An 
experienced core director has already been recruited and the core opened in the spring of 2017. During 
the first 10 months of operation, the core has provided services to 38 St. Jude laboratories, 68% of 
which are SJCCC members, including generation of genetically-modified ES cells, cancer cell lines, 
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and mice. As evidenced by these early projects, CAGE has the potential for significantly extending the 
scientific impact of SJCCC investigators’ research. Using Developmental Funds to further grow this 
developing shared resource is well justified. Although the process for dissolving the developing 
Radiation Dosimetry Core appears reasonable, no formal process for evaluation of developing shared 
resources was described.

Over the next grant period, SJCCC is requesting $477,000 in developmental funds to continue to 
support a developing shared resource, CAGE ($75,000 annually) as well as pilot projects, with the 
increase of $72,000 per year to support a special emphasis on clinical and population science 
research, although there is little discussion of how these projects will be encouraged. In recognition of 
the great importance of Developmental Funds to the SJCCC, the institution will continue to invest 
matching funds. 

In summary, the current process for review and oversight of the use of Developmental Funds is robust, 
with projects aligned with the strategic plans of the center. Investigators and projects receiving 
developmental funds in the current funding period have demonstrated very productive outcomes and 
the goal to enhance population and clinical science research is appropriate.

Assessment: Outstanding merit

Budget: The budget is recommended as requested.

LEADERSHIP AND PLANNING AND EVALUATION

DESCRIPTION (provided by applicant): Planning and evaluation activities by leadership and a 
carefully assembled network of advisory committees are critical to the success of the St. Jude 
Comprehensive Cancer Center (SJCCC). Through these efforts, including the development and 
dynamic evaluation of a robust 8-goal SJCCC strategic plan, we provide support and strategic direction 
to guide the work of our members in our shared mission of advancing research and cures for pediatric 
cancer while reducing treatment-related morbidities. Planning and evaluation activities within the 
SJCCC are led by the Director, Dr. Charles Roberts, and a Senior Leadership team of 7 Associate 
Directors who work with him to refine and implement his overarching vision, define strategic research 
priorities and provide high-level management of the Center’s scientific, clinical, educational, and 
outreach endeavors. Senior Leadership is supported by a Cancer Center Advisory Committee 
composed of the Director, Associate Directors and Program Leaders. This committee provides an 
effective hub for collaboration, provides input on the scientific direction of the research programs, 
assesses effectiveness of the Shared Resources and clinical trial infrastructure, and identifies new 
resource needs to stimulate scientific collaboration among the Programs. A highly engaged, expert 
External Advisory Board has annual visits to campus, augmented by interim teleconferences when 
needed, and provides recommendations that are disseminated by the Director through the internal 
committees for discussion, refinement, and implementation. All levels of leadership contribute to 
strategic planning, an ongoing, dynamic process that has been significantly enhanced by working 
groups created by Dr. Roberts. The efforts of our SJCCC leadership and advisory groups were highly 
impactful in the current project period. Major achievements include the culmination of the year-long 
planning process resulting in a robust 8-goal SJCCC strategic plan, enabling the resultant launch of a 
new St. Jude-funded Clinical Research Consortium and scientific Collaboratives in pressing research 
areas; recruitment of leading experts to drive progress in strategic priority areas; and the development 
and launch of new precision medicine trials. These groups also led the overhaul of SJCCC membership 
to support cancer-focused research goals and the implementation of key operational changes to 
improve Shared Resources, leadership structure and infrastructure in alignment with the SJCCC 
mission. By providing ongoing review and assessment of the goals of the Center, our leadership and 
advisory committees ensure that strategic priorities are continuously pursued and refined to respond to 
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emerging needs. As well as continuing to execute on strategic plan goals, future plans include 
expanding external research collaborations, soliciting and evaluating annual “Blue Sky” proposals from 
members in innovative areas, and expanding strategic efforts in pediatric cancer education and 
outreach. 

CRITIQUE: Dr. Charles Roberts became the new director of SJCCC in 2015. He is supported by his 
senior leadership (SL) team comprised of seven Associate Directors including Directors for 
Administration, Shared Resources, Basic Science, Clinical Research, Population Sciences, Outreach, 
and Education and Training. Since the last renewal, Dr. James Morgan became the Associate Director 
for Shared Resources and Dr. Suzanne Baker became the Associate Director for Basic Sciences. Dr. 
Carlos Rodriguez-Galindo is also new to the position of Director for Outreach. Under Dr. Roberts’ 
leadership, the senior leadership team meets biweekly and is engaged in a number of important issues 
including strategic planning, translational research, overseeing clinical research operations, and 
program co-leader engagement. The senior leadership team and Dr. Roberts also meet with the larger 
cancer center advisory committee routinely which includes the program co-leaders. During the site visit, 
Dr. Roberts described how the formation of working groups comprised of members from multiple 
programs moves new initiatives forward. The working groups report quarterly to the cancer center 
advisory committee.

SJCCC has an External Advisory Board (EAB) with 10 members led by Dr. T. Sellers who was 
appointed chair in 2016. Dr. Sellers has been on the SJCCC advisory board for over 10 years and is 
very knowledgeable about the center. The EAB has an annual meeting on the St. Jude campus and the 
director and senior leadership feeds frequently consult with EAB members. There is evidence of strong 
collaboration between the EAB and the SJCCC senior leadership. Activities done in response to EAB 
suggestions include developing a SharePoint database for membership tracking as well as extensively 
modifying the membership policy in alignment with other NCI designated cancer centers. The role of 
the Director over shared resources as well as the membership access to shared resources has also 
been strengthened. Finally, the SJCCC strategic plan includes implementation of a Clinical Research 
Consortium that was strongly endorsed by the EAB. 

Dr. Roberts is well qualified for the role of Director and EVP. His time commitment of 50% to SJCCC 
activities is appropriate. The qualifications and time commitments for all associate directors are 
appropriate. Dr. Roberts and his new SL team developed and implemented an eight-goal SJCCC 
strategic plan that was supported by significant institutional dollars (greater than $150 million). Several 
of the new goals are stretch goals that have already been accomplished. For instance, research goal 
one includes organizing and funding global teams of scientists to address high-priority questions 
regarding pediatric cancers. Two projects were funded in 2017 with over $15 million. This included 
forming a consortium of investigators at Princeton and Washington University to study membraneless 
organelles in neurodegeneration and cancer. There was a second project involving collaborators from 
SJCCC, Rockefeller University and Princeton as well as Dana-Farber Cancer Institute to study 
chromatin regulation in pediatric cancers. Other research goals focused on implementing a plan for 
precision medicine at SJCCC and creation of a premier immunotherapy program for children with 
pediatric cancers. This latter goal required recruitment of Dr. Steven Gottschalk as well as four junior 
faculty members to strengthen this area. The six research goals are cross-cutting and include 
investigators from all research programs. There is also a career enhancement goal which increases the 
educational influence of SJCCC in the community and plans to train the next generation of clinical 
researchers. The eighth goal is to conduct outreach in the catchment area focusing on cancer 
prevention through HPV vaccination. The breadth and depth of these research goals is impressive and 
all of the goals show early steps toward success. 

Since the arrival of Dr. Roberts, there have been remarkably strong interactions between the SL/EAB. 
The eight-point strategic plan is impressive with remarkable progress already toward these goals. The 
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work clearly complements and enhances the scientific programs and the thus the impact of this cancer 
center.

Assessment: Outstanding merit

Budget: The budget is recommended as requested.

ADMINISTRATION 

DESCRIPTION (provided by applicant): The Office of Administration is the organizational hub that 
advances and supports the activities of the St. Jude Comprehensive Cancer Center (SJCCC). It 
provides resources and expertise to facilitate the initiatives and ongoing operations of the Center, 
including providing the crucial organizational structure and support to enable leadership to bring to life a 
robust 8-goal SJCCC strategic plan in the current project period. The administrative team is led by Ms. 
Dana Wallace, Associate Director for Administration, who directs and facilitates all processes for 
strategic planning and oversees all operations of the Office of Administration. Ms. Wallace is joined by 
a team of expert administrators and works closely with the SJCCC Director, Associate Directors, 
Program Co-Leaders, and Shared Resource Directors to plan and execute the strategic goals of the 
Center, fiscally manage the CCSG and provide comprehensive administrative oversight and support for 
the Center. Administration effectively oversees the CCSG application process and ensures accurate, 
comprehensive reporting; manages and tracks membership processes; and manages space, budgets, 
pilot awards, and Shared Resources to fully support Center members in advancing their research 
programs. Administration also organizes and supports meetings, strategic plan working groups, and 
other forums to promote transdisciplinary team science within the SJCCC and with external 
investigators. During the current project period, Administration worked with the Center Director to 
develop and execute the year-long strategic planning process that involved all members of the SJCCC, 
4 retreats, and numerous follow-up meetings, ultimately leading to 8 strategic goals that expand Center 
capabilities, exciting new research areas, and outreach and career enhancement activities. 
Administration also planned and operationalized changes in membership policy to ensure support of a 
cancer research-centric membership, developed proposals for Leadership consideration to implement 
recommendations from the SJCCC advisory committees, and planned, developed, and administratively 
supported substantial new initiatives in community engagement and outreach such as the St. Jude 
Science Scholars of Tomorrow Symposium and HPV Awareness Task Force. During this period, the 
SJCCC Office of Administration increased by 3 FTEs to accommodate the increased activities 
generated by strategic planning and the vision of the Center Director. Future plans include further 
growth in administrative staff to support ongoing growth of Center activities, and building upon the 
current processes for strategic plan implementation in collaboration with the Director and Senior 
Leadership, with a focus on developing and implementing action plans to accelerate progress. We will 
also support SJCCC members in competing for extramural funds by identifying and communicating 
relevant funding opportunities and organizing training activities to complement our successful grant-
writing workshops. Through these efforts, Center Administration provides support for the SJCCC and its 
members in our shared mission of advancing research and cures for pediatric cancer. 

CRITIQUE: Ms. Dana Wallace, the Associate Director for Administration (ADA), has been in her 
position since 2011. During the current funding period, the administrative has broadened its scope and 
has grown by 3 FTEs to accommodate these increased activities. Ms. Wallace works closely with Chris 
Calabrese, PhD, Director of Shared Resource Operations, who is responsible for oversight of shared 
resource scientific operations, and Ginger Hoskins, Clinical Trials Administrator.

The administration’s roles in governance, planning and evaluation, and decision-making at SJCCC 
have been strengthened and Ms. Wallace sits on appropriate SJCCC as well as institutional leadership 
committees and focus groups. For example, detailed description of the administration’s effectiveness 
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and leadership with respect to the development of the 8-goal SJCCC Strategic Plan is provided in the 
application. 

At the recommendation of the newly reformulated EAB, the center has undertaken a revised approach 
to the management of its Shared Resources by appointing an associate director to oversee shared 
resources along with a Shared Resource Management Committee, which reviews budgets, usage and 
member satisfaction. Access to shared resources for SJCCC members was further boosted by the 
implementation of a subsidy for SJCCC members. These actions established a clear mechanism for 
senior leadership and administration to oversee and exert influence on the CCSG-funded shared 
resources.

The relationship of SJCCC administration with other institutional offices (grants and contracts, financial 
services, information services, HR) appears solid, effectively reduces duplication of resources and 
demonstrates institutional commitment. At the site visit, Ms. Wallace described collaboration with the 
institutional IT group, for example, in the ongoing review and modification of TrakIT, an in-house 
database to store publications. The administration provides robust support for the process of pilot 
project solicitation, selection and monitoring, and effectively responded to EAB recommendations to 
refine membership criteria and institute annual membership review. The administration’s support for 
multiple committees, working groups, and advisory committees has been well described and 
documented in the application. 

Dr. Roberts sits on the SJCRH’s Senior Executive Group and is directly involved in decisions about the 
allocation of all cancer clinic and research space. Administration is directly responsible for the 9,312 ft2 
housing clinic research support operations as well as having collaborative responsibility over 1,700,000 
ft2 of research, clinical and administrative space and appears to have thoughtfully considered how the 
allocation of the space can enhance the function and productivity of the center. The administration also 
provides appropriate support to the educational and outreach activities of the center, for example, the 
St. Jude Science Scholars of Tomorrow Program, Postdoctoral Symposium, and coordination of 
meetings of the HPV Vaccine Awareness Task Force. 

The SJCCC Office of Administration is responsible for planning and managing $9.4 million per year 
(includes the CCSG, institutional support to the Department of Clinical Administration, support for 
CCCRA recruitment) as well as the funds that are being deployed to underwrite some of the Strategic 
Plan goals (e.g., preclinical therapeutics, St. Jude clinical consortium and the collaborative research 
program). Although budget, accounting, and expenditure monitoring processes are effective, the scope 
of the budget still remains modest compared to the approximately $700 million institutional budget 
related to cancer research and clinical care. At the site visit it was explained that Dr. Roberts is 
intimately involved in decisions about allocating these funds and the administration receives periodic 
budget reports.

Communication efforts across the Cancer Center utilize a variety of media platforms and appear to 
have been effective in supporting Cancer Center membership and in organizing the Center around the 
strategic plan.  The office of administration is also responsible for managing many of the collaborative 
research projects with other centers undertaken since the arrival of Dr. Roberts and is specifically 
charged with the management of the research consortia initiated as a result of the 2015 strategic plan.

As noted above, the administration has expanded its breadth of activity since last renewal. In the 
application, there is description of a more robust annual review of SJCCC members and the associate 
director for administration has continued to foster and build strong relationships and representation with 
the institutional offices at St. Jude. While some progress has been made in the area of a centralized 
administrative database with the development of a SharePoint database for membership, the center 
continues to rely on multiple separate institutional databases to manage its activities. At the site visit, 
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ongoing development of a more integrated and robust dashboard that will have “one-stop” reporting 
functionality was described as being ready for beta testing. 

Ms. Wallace and her team appear well-organized and proactive in their approach to preparing the 
CCSG application and materials for the site visit. However, there were some questions related to Data 
Table 2 and other funding figures in terms of total funding versus cancer-related funding, how multi-
component grants were listed in DT2, comparisons with previous funding levels, and reconciliation of 
total and program-level funding. In addition, at the site visit, documentation of the activities and usage 
of the Protein Production Shared Resource was not provided when requested.  

Future plans include continued support for the execution and monitoring of Strategic Plan, expansion of 
the administrative structure to support the growth of the SJCCC, and increased support to members in 
competing for extramural grants, for example, through the identification of funding opportunities.

Personnel: Ms. Wallace has served as the ADA since October 2011. She holds a master’s degree in 
biostatistics and served as a statistician for more than 50 clinical trials before evolving her career to 
focus on administration. In 2005, she was appointed as the AD of the Operations and Biostatistics 
Center for the NCI Pediatric Brain Tumor Consortium, where she directed the administrative processes 
of the consortium, including its 12 staff and numerous databases and protocols. Over the current grant 
period, Ms. Wallace has initiated a number of new activities as noted above and she is well qualified for 
her role as the ADA. Ms. Wallace has three direct reports─Melissa Jones, Director for Special Projects 
including support for outreach activities; Shemika Jones, Senior Grants and Financial Administrator, 
responsible for management of the CCSG and pilot program; and Angie William, Administrative 
Assistant─all of whom appear qualified for their respective roles.

Ms. Wallace works closely with Chris Calabrese, PhD, Director of Shared Resource Operations, who is 
responsible for oversight of shared resource scientific operations and Mary Hoskins, Cancer Center 
Administration Business Manager who assist in the day to day personnel operations of the 51 CRAs, 
CRA-RNs, and informatics personnel who support the SJCCC clinical researchers. Both are qualified 
for their roles by virtue of background and experience.

Assessment: Excellent to Outstanding merit

Budget: The budget is recommended as requested.

ESSENTIAL CHARACTERISTICS

Physical Space is rated exceptional. The SJCCC sits on a self-contained 61-acre campus giving 
SJCCC members optimal access to clinical and research space as well as shared resource facilities. 
This proximity promotes translational and interdisciplinary research, which is an overall goal of the 
SJCCC. Since the 2013 CCSG renewal, SJCCC space has increased by 23% reflecting the opening of 
the 44,000 ft2 Marlo Thomas Center (MTA) for Global Education and Collaboration in 2014; the 324,000 
ft2 Kay Research and Care Center in 2015, which houses the new Proton Therapy Center; and the 
45,000 ft2 Data Center in 2017. Patient treatment and care facilities include the Patient Care Center, 
the Chili’s Care Center, and the new Kay Research and Care Center, which also includes dedicated 
research laboratories. Research laboratories and shared resources are housed in three adjacent and 
connected buildings and bring together a large proportion of SJCCC investigators. The administrative 
leadership and clinical trials staff have dedicated proximal space in the Richard C. Shadyac ALSAC 
Tower, which is situated in the center of campus. A new research building, slated for ground breaking in 
spring 2018 will include 525,000 ft2 of research space and 109,000 ft2 vivarium. Principal investigators 
from multiple SJCCC programs will have office and laboratory space in this integrative building. A new 
clinical office and outpatient building that will facilitate the co-localization of all clinical offices and 
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clinical research personnel as well as expanded and additional outpatient building is planned to begin 
construction in 2019.  

Overall, physical facilities align well with the center’s future goals, such as career enhancement and 
education (e.g., MTA), the use of big data to further precision medicine for pediatric patients (e.g., new 
Data Center), and enhancement of preclinical and clinical research efforts (laboratory proximity). 

In summary, SJCCC’s current space, which has grown by 23% since the last renewal, provides state-
of-the clinical and research resources accessible to all members, and invites collaboration and 
interdisciplinary research. Future initiatives, including a new advanced research center and new clinical 
office building, will provide further support for the center’s mission and goals. 

Organizational Capabilities is rated exceptional. The SJCCC is led by Dr. Charles Roberts, who was 
recruited to SJCRH in 2015. Dr. Roberts has authority over all SJCCC functions and is one of five 
Executive Vice Presidents at SJCRH, reporting directly to Dr. Downing, President and CEO of the 
SJCRH. The organizational structure maximizes coordination between the SJCCC and the SJCRH, 
ensuring that the strategic goals of the center and the broader institution are aligned. Dr. Roberts and 
two others on the senior leadership team are EVPs in SJCRH, and many of the ADs and program 
leaders also serve in significant leadership roles (department chairs or division chiefs) in the SJCRH. 
Dr. Roberts is a voting member of the SJCRH Executive Committee and program leaders for the 
SJCCC now sit on the Executive Committee of the SJCRH. Dr. Roberts led the Institutional strategic 
planning process ensuring that the major goals of the SJCCC were well represented. 

During the current grant period, Dr. Roberts has simplified the SJCCC reporting structure and 
formalized the responsibilities of the internal governing bodies and the external advisory board. The 
senior leadership team consists of the director and associate directors, and is the major governing body 
for the SJCCC that meets every two weeks. The Cancer Center Advisory Committee (CCAC) consists 
of the senior leaders and the program leaders. This group meets monthly to facilitate bi-directional 
communication between the senior leaders and the programs and to identify new strategic 
opportunities. The CCAC oversees the evaluation of Developmental Funds as well as the formal 
membership process, with the director having the ultimate authority in membership decisions and 
deployment of resources. 

Working with his Cancer Center Advisory Council, Dr. Roberts implemented a review of the EAB 
membership and made a number of changes. Now chaired by Dr. Sellers (Moffitt), the EAB consists of 
10 members (6 of whom are new) with extensive NCI CC experience and expertise relevant to the 
SJCCC strategic plan.

Following the advice of the EAB, a new Associate Director of Shared Resources position (Dr. Morgan) 
was created and an Executive Committee was appointed to oversee SJCCC-supported shared 
resources. Evaluation by this team led to the sun-setting of two SJCCC shared resources. Dr. Roberts 
leveraged institutional leadership to support the implementation of a 10% subsidy for all SJCCC 
members to use the SJCCC-supported shared resources. A new Associate Director of Basic Sciences 
(Dr. Baker) and a new Associate Director for Outreach (Dr. Rodriguez-Galindo) were also appointed.
To support a growing clinical research portfolio and the expansion of cancer services, institutional 
investment in clinical trials infrastructure allowed for the creation of two new positions: the Vice 
President of Clinical Trials Operations and a Vice President of Clinical Research Regulatory and 
Quality Management who report to the Associate Director of Clinical Research. There are several 
additional and appropriate committees that oversee various aspects of clinical research including a 
newly created Clinical Trials Minority Recruitment Committee to address the need for greater minority 
participation. 
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In 2015, Dr. Roberts initiated a strategic planning process and, with support of the senior leadership 
and CCAC, developed an eight-point strategic plan for the center. Strategic planning working groups 
monitor progress for the goals of the strategic plan. Performance metrics have been established for 
each of the strategic goals and are evaluated quarterly in a three-hour mini retreat that includes the 
SJCRH senior leadership, ensuring that the goals of the center and the broader Institution are aligned. 

Importantly there appear to be a number of mechanisms in place to facilitate feedback from the 
membership to senior leadership with input into the strategic planning process. In response to member 
needs, a new shared resource is being developed for advanced genome editing, and has already 
recruited an experienced senior leader and staff of 4. Annual “Blue SKY” challenges encourage 
members and programs to put forth visionary ideas that are formally considered by the strategic 
planning working groups and the CCAC.

The new organizational structure addresses the needs of the catchment area in several ways. A new 
Associate Director for Outreach (Dr. Rodriguez-Galindo) position was created to facilitate interaction in 
the community and globally. Dr. Rodriguez-Galindo is also an EVP in the SJCRH. A Clinical Trials 
Minority Recruitment Committee was created to address the need for greater minority participation in 
clinical trials. The SJCCC defines its catchment as the 180-mile radius surrounding the SJCCC and 
100-mile radius of its affiliate sites. Some clarity was provided at the site visit as to how clinical 
research at the affiliate sites is managed.

Overall, Dr. Roberts and his team have reorganized and revitalized the SJCCC and worked effectively 
with the EAB to address problem areas and to set strategic priorities. The appointment of new senior 
leaders appears well thought-out and justified. The organizational structure and enhanced integration of 
the Director and key SJCCC leaders into the SJCRH operations positions the team well to leverage 
Institutional support and to have a major influence on the strategic direction of the institution moving 
forward. The structure appears to be functioning at a high level in terms of the nature of the advisory 
committees, the quality of its leadership, and the positive impact on the development of the SJCCC 
over the current project period.

Transdisciplinary Collaboration and Coordination is rated exceptional. The St. Jude 
Comprehensive Cancer Center (SJCCC) has been committed to the transdisciplinary development of 
new therapeutic approaches for children with cancer from its inception. The center has attempted to 
foster an approach that leads to strong translational research collaborations between basic and clinical 
scientists that results in transformative therapeutic advances. A key element of their strategy has been 
to put into place mechanisms to drive the movement of laboratory findings towards the clinic. In 
addition, the center hopes to provide clinical expertise to guide these developmental therapeutic efforts 
that ultimately result in changes in the practice of pediatric oncology. The SJCCC promotes 
transdisciplinary collaboration by developmental funding, targeted faculty recruitments to fill needs in 
scientific expertise, and by assignment of laboratory and office space to scientists to promote 
collaboration.

Work at the SJCCC occurs in 5 research programs supported by 9 shared resources. SJCCC 
membership consists of 114 members across 22 departments. Strong evidence exists for 
collaborations – 30% of publications are intra-programmatic, 31% are inter-programmatic, and 
remarkably 76% of publications are inter-institutional. In addition to publications, the track record for 
interventional trial accrual indicates strong collaborations between basic and clinical scientists, with 
3298 accruals in 2013-2017 to institutional clinical trials. 90% of interventional study accrual occurs on 
SJCCC investigator-initiated studies. To speed accrual to trials, the SJCCC organizes an 
affiliate/collaborative site networks of clinical trials that includes 48 institutions.  

A number of transprogrammatic activities have been reported in the current funding period. This 
includes a $65 million investment to sequence the whole genomes of 800 pediatric cancers resulting in 
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31 papers including multiple papers in the highest impact journals (Nature, Nature Genetics, NEJM, 
Cancer Cell, etc.). This work has resulted in better understanding of cancer predispositions, 
reclassifying ALL, discovery of mechanisms driving medulloblastoma, and identifying new therapeutic 
targets for childhood cancers. In addition, a number of publications demonstrate basic science 
discoveries that move along the translational continuum. In addition, the DBSTP was able to create a 
large-scale effort to produce PDX models of childhood cancers that are used across the SJCCC. The 
transdisciplinary effort is further strengthened by robust philanthropy, and other institutional funds to 
enhance cancer focus and translational research. For example, SJCCC has developed a GMP core 
facility for the production of biomolecules of therapeutic potential. In addition to providing technical 
capabilities for translational research, they have also established mechanisms to fund and support 
promising initiatives in which SJCCC can improve the outcomes for children with cancer. Multi-
investigator awards are evident. These include U01, P01 and P50 grants, amongst others. Particularly 
impressive is the commitment by SJCCC to establish a new Childhood Cancer Consortium for $29.7 
million and an additional $40.1 million to form the St. Jude Research Collaboratives group.

A number of meetings are utilized to promote collaborations and coordination. In addition to the 
program meetings, Dr. Roberts has developed new strategic plan working group meetings. These 
include Clinical Infrastructure, Precision Medicine, and Research Collaboratives. These are populated 
by representatives across the five programs. An annual “Blue Sky” planning forum encourages 
membership to create new game changing ideas. Strategic planning retreats exist as does ad hoc 
working groups. Multiple inter-programmatic seminars exist. The training programs span the spectrum 
from high school students to undergraduates, to graduate students, postdocs, and faculty. In addition, 
multiple research seminars and lectureships have been developed to foster collaboration across the 
center. Multiple examples of transdisciplinary research projects, multi-PI awards and NIH training 
grants are listed to document their efforts.  

Overall, the SJCCC has developed an exceptional strategic and coordinated approach to foster 
transdisciplinary collaboration.

Cancer Focus is rated exceptional. The St. Jude Comprehensive Cancer Center (SJCCC) was 
founded with the goal of improving the cancer treatment of children. It provides clinical care, research, 
and education with this goal in mind. Its five research programs work to translate discoveries in the 
laboratory to the clinic. This includes three disease-oriented programs, hematologic malignancies, brain 
tumors, and solid tumors. This is complemented by a program in biology that is more basic and one 
centering on the issues of survivorship and long-term outcomes. The latter is of particular importance in 
children given the superb initial treatments for many children and the need to understand and mitigate 
long-term problems when patients are cured. The ten cores nicely support the research conducted at 
the center. Of the $75 million in extramural research support at the St. Jude Children’s Research 
Hospital (SJCRH), they report that 78% is cancer focused and $27.5 million comes from the NCI in the 
form of 64 grants. Of the total $937 million budget of the SJCRH, including clinical care, 75% is cancer 
focused. The SJCRH works on some areas outside of cancer including immunodeficiency syndromes, 
HIV, hemophilia, sickle cell disease, and histocytosis, but these generally do not fall under the SJCCC. 
This distinction is appropriate.

The SJCCC maintains a high level of productive and impactful cancer-focused research activities. 
During the current grant period, the SJCCC underwent a significant reduction in center membership in 
an effort to tighten cancer focus, reducing membership by almost 27%, to 114 core members. Fifty-one 
faculty members have been recruited to the SJCCC with dedicated cancer focus. In the current funding 
period, they reported 2,068 peer-reviewed publications and 227 reviews focused on cancer with about 
26% in high-impact journals. Intra-programmatic collaborations were involved in 30% of the publications 
and inter-programmatic in 31%. 

5,470 patients were enrolled in interventional trials in the grant period with 60% of new patients enrolled 
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in interventional treatment trials within 30 days of coming to SJCCC. Furthermore, 90% of therapeutic 
interventional trial patients were on investigator-initiated trials. Considering both interventional and non-
interventional trials, 66% were to investigator-initiated trials and, of the 171 new trials opened, 57% 
were IITs. An additional 34% of accruals to interventional trials were collaborative, externally peer-
reviewed, and in many cases the SJCCC investigators serve as PI.

The SJCCC investigators featured prominently in the Pediatric Cancer Genome Project. One major 
outcome from these studies includes the finding that nearly 10% of children with cancer have germline 
cancer predisposing mutations. Mutations led a major reclassification of pediatric ALL, informing new 
WHO classification guidelines, including the identification of Ph-like ALL as a subtype amenable to 
treatment with kinase inhibitors. This has prompted the Total Therapy XVII Trial as among the first 
genomically-driven precision medicine for all newly-diagnosed ALL patients and the development of a 
Cancer Predisposition Clinic which monitors and evaluates children and their families for risk, and likely 
the first of its type in the country. This is practice changing and has had a major impact not only on their 
catchment but also globally on the way pediatric cancers are approached. 

Given the comparatively lower frequency of pediatric cancers nationwide relative to adult cancers, the 
SJCCC occupies a unique place in the NCI CCC portfolio, and the organizational structure and 
research emphases reflect this focus. 

The St. Jude Comprehensive Cancer Center (SJCCC) was founded with the goal of improving the 
cancer treatment of children. Its five research programs and nine cores work to translate discoveries in 
the laboratory to the clinic and back. In the current funding period, they reported 2,068 peer-reviewed 
publications and 227 reviews focused on cancer with about 26% in high-impact journals. 5470 patients 
were enrolled in interventional trials in the grant period with 60% of new patients enrolled interventional 
treatment trials within 30 days of coming to SJCCC. Given the comparatively lower frequency of 
pediatric cancers nationwide relative to adult cancers, the SJCCC occupies a unique place in the NCI 
CCC portfolio, and the organizational structure and research emphases reflect this focus.

Institutional Commitment is rated exceptional. Over the course of the current funding period, St. Jude 
Children’s Research Hospital (SJCRH) provided truly extraordinary resources to the Cancer Center at 
multiple levels. Over the last fiscal year, 75% ($702.8 million) of the SJCRH’s total budget of $937 
million was invested in cancer research and clinical care through the SJCCC. This also represented 
78% of the institution’s annual philanthropic support. These funds were invested in investigator 
research and laboratories ($830,016), shared resources ($35.8 million), matching developmental funds 
($300,000), clinical trials and care delivery infrastructure, and 15 new endowed chairs and team 
science awards (>$75 million). As a result of the 2015 strategic planning process, institutional 
leadership has committed over $150 million in additional support for a variety of new initiatives including 
the new St. Jude Collaboratives ($40 million), Precision Medicine ($40 million), Cancer Immunotherapy 
($12 million), a new clinical trials management system ($17 million) and the launch of a new Clinical 
Research Consortium led by SJCCC (>$29 million).

Approximately 75% of the available space at St Jude is allocated to the cancer program, which 
translates into approximately 1.7 million ft2 of available space. 

The SJCCC Director has robust leadership authority to leverage institutional support from the SJCRH 
by virtue of his appointment as one of five SJCRH Executive Vice Presidents who, with the CEO, form 
the Senior Executive Group within the institution. The Director has appropriate authority and oversight 
as related to the SJCCC strategic plan, overall SJCCC operations (e.g., budget, shared resource 
utilization related to the center, appointment of senior leaders), allocation of institutional space, review 
and appointment of faculty (e.g., member of the Faculty and Promotions Committee), inpatient and 
outpatient clinical research facilities and the budget including philanthropic funds.
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The transition plan for cancer center leadership is described in the application and this plan was 
implemented during the current funding period when Dr. Roberts was recruited from the Dana-Farber 
Cancer Institute.

In his introduction, Dr. Downing, President and CEO of the SJCRH, emphasized the importance of the 
cancer center to the mission of the SJCRH. He highlighted the importance of team science, which is a 
critical aspect for promotion and academic advancement as stated in the faculty handbook. In addition, 
the SJCRH requires cancer center clinicians to participate in clinical research for academic 
advancement. 

In summary, institutional commitment is exceptional at multiple levels including philanthropic funds 
raised and allocated to SJCCC’s strategic goals, the construction of new research and clinical facilities, 
and the overall authority and role of the SJCCC director in institutional decision making.

Center Director is rated exceptional. Charles Roberts, MD, PhD, was appointed as the Director of the 
St. Jude Comprehensive Cancer Center and as an Executive Vice President on September 1, 2015. In 
addition to his administrative responsibilities, he also serves as an attending physician on the 
hematologic malignancies service and conducts peer-reviewed, NIH-funded research focusing on 
chromatin regulation and the epigenetics of pediatric cancer. Prior to his appointment at SJCCC, he 
was the deputy chief scientific officer and the scientific director of the Pediatric Solid Tumor program at 
the Dana Farber Cancer Institute. He has won multiple awards for his research including the Sallent 
Leadership Award at DFCI, the alumni achievement award from Washington University, and has 
chaired or co-chaired numerous national conferences for AACR and multiple other organizations. He 
has lectured widely both nationally and internationally and published multiple articles in high-impact 
journals. Dr. Roberts has been continuously funded by the NCI since 2002 and currently is the principal 
investigator for two R01 grants. He has also received multiple grants from numerous other 
organizations and presently serves on the external advisory board for the Dana-Farber/Harvard Cancer 
Center.

Since his appointment as the SJCCC director, he has led a strategic planning effort, reformulated the 
SJCCC internal organizational capabilities and external advisory board, and recruited multiple 
outstanding investigators to the institution. In a short period of time, Dr. Roberts has demonstrated 
thoughtful control over the SJCCC, already visible implementation of his vision, and tangible advances 
in contributions to basic, translational, and clinical research for pediatric cancer care. Dr. Roberts 
devotes 50% of his effort to leading the St. Jude Comprehensive Cancer Center and this appears to be 
appropriate.

BUDGET RECOMMENDATION

The site visit team did not make any reductions from the total direct costs of the CCSG. In total direct 
costs, the current budget is $3,377,867 (from Data Table 5); requested budget is $3,715,654 (from 
Data Table 5 and/or Face Sheet); and the recommended budget is $3,715,654. The site visit team 
recommends that the budget be evaluated by the NCI Subcommittee A, as needed. 

The NCI Subcommittee A concurs with the site visit team’s recommendation and recommend 
$3,715,654. This recommendation does not reflect an evaluation of the institution’s indirect cost rate.

The budget tables that follow are provided as informational item only. The official recommendation for 
support is provided under the heading, RECOMMENDED BUDGET/NCI SUBCOMMITTEE A, after the 
NCI IRG, Subcommittee A (parent committee) meeting. 
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COMMITTEE BUDGET RECOMMENDATIONS/SITE VISIT TEAM’S RECOMMENDATIONS

The table below summarizes the estimated effects on the original amounts requested by the applicant 
of implementing the budgetary changes recommended by the reviewers and summarized in the Budget 
section(s) of the Summary Statement above.  The table below does not take into account either 
additional information that may be provided by the applicants in response to administrative requests for 
updates or additional administrative changes that may be required to meet Institute funding policies, 
either or both of which may result in a significantly different final recommended budget figure.  
Consequently, applicants should make no inferences from these figures about what the final budget 
might be should an award be possible. 

First Year
Requested
Direct Costs $

First Year
Recommended
Direct Costs $

Program Leadership (including other budget 
categories, where appropriate) 161,190 161,190

Cancer Research Career Enhancement and 
Related Activities 87,612 87,612

Leadership, Planning And Evaluation 41,000 41,000
Developmental Funds 
(including staff investigators, where 
appropriate)

477,000 477,000

Administration 184,119 184,119
Bioinformatics and Biotechnology 520,331 520,331
Biostatistics 490,000 490,000
Cell and Tissue Imaging 186,866 186,866
Center for In Vivo Imaging and 
Therapeutics 148,741 148,741

Cytogenetics 112,684 112,684
Flow Cytometry and Cell Sorting 167,663 167,663
Pharmacokinetics 164,152 164,152
Protein Technology 132,013 132,013
Transgenic Gene Knockout 182,075 182,075
Community Outreach and Engagement 90,000 90,000
Clinical Protocol & Data Management 
(CPDM) Data & Safety Monitoring 276,308 276,308

Protocol Review and Monitoring System 86,480 86,480



2 P30 CA021765-40 65 NCI-A
ROBERTS, C 

SUMMARY OF RECOMMENDED BUDGETS/SITE VISIT TEAM’S RECOMMENDATIONS

Budget Categories YEAR 40 $ YEAR 41 $ YEAR 42 $ YEAR 43 $ YEAR 44 $
Salary, Wages and Fringe 
Benefits

2,754,584 2,819,159 2,885,084 2,952,156 3,021,222

Equipment 18,730 0 0 0 0
Travel 25,100 25,853 26,629 27,427 28,250
Participant/Trainee Support 
Costs

0 0 0 0 0

Other Direct Costs 
(excluding Consortium)

917,240 965,087 994,045 1,023,862 1,054,579

Consortium Costs 0 0 0 0 0
Direct Costs 3,715,654 3,810,099 3,905,758 4,003,445 4,104,051
Indirect Costs 2,939,056 3,029,025 3,105,079 3,182,739 3,262,717
Total Costs 6,654,710 6,839,124 7,010,837 7,186,184 7,366,768

RECOMMENDED BUDGET/NCI SUBCOMMITTEE A *

Budget Categories YEAR 40 $ YEAR 41 $ YEAR 42 $ YEAR 43 $ YEAR 44 $
Total Direct Costs 3,715,654 3,810,099 3,905,758 4,003,445 4,104,051
Total Costs 6,654,710 6,839,124 7,010,837 7,186,184 7,366,768

* The official recommendation for support is indicated under the heading, RECOMMENDED 
BUDGET/NCI SUBCOMMITTEE A. (This information may differ from the amounts in the tables, 
COMMITTEE BUDGET RECOMMENDATIONS/SITE VISIT TEAM'S RECOMMENDATIONS and 
SUMMARY OF RECOMMENDED BUDGETS/SITE VISIT TEAM'S RECOMMENDATIONS.) 
Appropriate escalation factors may be added in the event of an award.
  

Footnotes for 2 P30 CA021765-40; PI Name: ROBERTS, CHARLES 

NIH has modified its policy regarding the receipt of resubmissions (amended applications). 
See Guide Notice NOT-OD-14-074 at http://grants.nih.gov/grants/guide/notice-files/NOT-OD-
14-074.html.  The impact/priority score is calculated after discussion of an application by 
averaging the overall scores (1-9) given by all voting reviewers on the committee and 
multiplying by 10. The criterion scores are submitted prior to the meeting by the individual 
reviewers assigned to an application, and are not discussed specifically at the review meeting 
or calculated into the overall impact score. Some applications also receive a percentile 
ranking. For details on the review process, see 
http://grants.nih.gov/grants/peer_review_process.htm#scoring.
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