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ABSTRACT
◥

Background: Engaging diverse populations in cancer geno-
mics research is of critical importance and is a fundamental goal
of the NCI Participant Engagement and Cancer Genome
Sequencing (PE-CGS) Network. Established as part of the Cancer
Moonshot, PE-CGS is a consortium of stakeholders including
clinicians, scientists, genetic counselors, and representatives of
potential study participants and their communities. Participant
engagement is an ongoing, bidirectional, and mutually beneficial
interaction between study participants and researchers. PE-CGS
sought to set priorities in participant engagement for conducting
the network’s research.

Methods: PE-CGS deliberatively engaged its stakeholders in
the following four-phase process to set the network’s research
priorities in participant engagement: (i) a brainstorming exercise
to elicit potential priorities; (ii) a 2-day virtual meeting to discuss
priorities; (iii) recommendations from the PE-CGS External

Advisory Panel to refine priorities; and (iv) a virtual meeting to
set priorities.

Results:Nearly 150 PE-CGS stakeholders engaged in the process.
Five priorities were set: (i) tailor education and communication
materials for participants throughout the research process; (ii)
identify measures of participant engagement; (iii) identify optimal
participant engagement strategies; (iv) understand cancer dispa-
rities in the context of cancer genomics research; and (v) personalize
the return of genomics findings to participants.

Conclusions: PE-CGS is pursuing these priorities to meaning-
fully engage diverse and underrepresented patients with cancer and
posttreatment cancer survivors as participants in cancer genomics
research and, subsequently, generate new discoveries.

Impact: Data from PE-CGS will be shared with the broader
scientific community in a manner consistent with participant
informed consent and community agreement.
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Introduction
Landmark cancer genome sequencing programs such as TheCancer

GenomeAtlas have deepened our understanding of cancer biology and
generated opportunities to develop new cancer therapies, diagnostic
methods, and preventive strategies (1, 2). There remain, however,
significant gaps in our understanding of the relationship between
cancer and genetics. First, hundreds of cancer subtypes have not been
sufficiently characterized (3). Second, findings from cancer genome
sequencing studies are not generalizable to the entire population
because of the inequitable participation of people from racial and
ethnic minority groups and from adolescents and young adults (4).
Studies find that less than 0.5% of tumors sequenced in national
genomic initiatives were from people of American Indian, Alaska
Native, Native Hawaiian, or Pacific Islander descent, combined (5, 6).
Small percentages of Black and Hispanic patients have been repre-
sented in these efforts, which is a concern given their increased burden
ofmost cancers (6, 7).Many of these studies prioritized convenience of
sample availability and access over representation, even for tumor
types that represent significant disparities within certain populations.
Finally, many cancer genomic studies lack adequate clinical and
epidemiologic data, which limits inferences and the translational
impact of sequencing data (8).

Participant engagement in research is one approach to address these
gaps. Participant engagement is a key focus of the recently established
Participant Engagement and Cancer Genome Sequencing (PE-CGS)
Network (pe-cgs.org). The PE-CGS Network was established by the
NCI as part of the Cancer Moonshot (9). Participant engagement, a
foundational principle of the PE-CGS Network, is defined as an
ongoing, bidirectional, and mutually beneficial interaction among
study participants and researchers, in which participants are included
as an integral part throughout the research processes (3, 10). Partic-
ipant engagement is related to but distinct from similar concepts such
as patient or stakeholder engagement in research, which refers to
relationships with people who may or may not be formally partici-
pating in an active research initiative. The PE-CGSNetwork promotes
and supports the direct engagement of diverse and underrepresented
patients with cancer and posttreatment cancer survivors as partici-
pants and partners in planning, conduct, and dissemination of cancer
genomics research. The five NCI-funded PE-CGSNetwork centers are
conducting rigorous cancer genome sequencing studies to address
research gaps in the molecular profiles of multiple cancer types. These
molecular profiles include highly lethal cancers; rare cancers or subsets
of rare cancers; cancers with an early age of onset; cancers in under-
studied populations; and cancers with high disparities in mortality
and/or incidence.

The need for participant engagement in cancer genomics research,
however, has outpaced research on optimal strategies of engagement.
The PE-CGS Network aims to determine best practices for participant
engagement strategies for aspects such as: directly reaching and
communicating with potential participants about the goals and values
of genomic characterization; facilitating the gathering of reliable and
high-quality information from participants; and effectively commu-
nicating and disseminating research results to study participants (3). A
recent paper by Rebbeck and colleagues presents a novel framework
that could guide investigators and communities interested in opti-
mizing the methods of participant engagement by working in part-
nership, supporting representation in research, and facilitating the
rigorous conduct of genomics research (11). This framework considers
how engagement can ensure the use of robust methods for a range of
study activities including recruitment, retention, return of genomic

results, quality of engagement, and follow-up. It highlights several
issues pertinent to promoting participant engagement in the PE-CGS
Network. The PE-CGS Network’s challenge was identifying where to
focus its efforts to support its long-term goal of determining best
practices for participant engagement.

The PE-CGSNetwork sought to set priorities in participant engage-
ment for the Network’s research and to set them early in the Network’s
formation as a principle of transparency and accountability. This
article describes the process and results of deliberatively engaging
PE-CGS stakeholders to set the network’s research priorities in
participant engagement. The priorities are likely to be of interest to
funders, scientists, and other networks embarking on participant
engagement in cancer genomics research. Yet, we also aim to highlight
the scientific value and resources associated with addressing the
network’s priorities. Addressing these priorities position the PE-
CGS Network to overcome the inequitable representation of a range
of diverse populations in cancer genomics research and generate
unique data that can address critical gaps in knowledge. The data
generated by the PE-CGS Network will be a valuable resource made
available to the broader scientific community in a manner consistent
with participant informed consent and in compliance with the Cancer
Moonshot Public Access and Data Sharing Policy (12).

Materials and Methods
A four-phase deliberative engagement process was conducted in the

fall of 2021 to identify priorities in participant engagement for the PE-
CGS Network. Setting research priorities can provide direction and
consensus about areas of importance to stakeholders and where
increased research effort will make a significant impact on knowledge
or practice (13, 14). It also helps ensure that research makes efficient
and equitable use of resources while reducing duplicative efforts (15).

Consortium stakeholders
The PE-CGS Network is a consortium of stakeholders selected

through a competitive, peer-reviewed grant application process that
includes geneticists, oncologists, epidemiologists, physician scientists,
genetic counselors, computational biologists, behavioral researchers,
genomic scientists, cancer cell biologists, scientists on the ethical, legal,
and social implications of genetics and genomics, and representatives
of potential study participants and their communities. Stakeholders
were invited to contribute to the deliberative engagement process as
scientists if theywere affiliatedwith the PE-CGSNetwork as ofOctober
2021. The Network is funded by the NCI and currently comprised of
five Research Centers, one Coordinating Center, and an External
Advisory Panel.

The Research Centers will collectively address gaps in knowledge
about the molecular characterization of several types of cancers. In
addition to collecting biospecimens, the Research Centers plan to
collect detailed and comprehensive data on clinical, epidemiologic,
behavioral, and/or psychosocial factors including from medical
records and patient surveys and/or interviews. The Research Centers
will focus on diverse patient populations with different cancers, at
different stages of the life course, and representing different racial/
ethnic identities (Table 1). The Research Centers include: Center for
Optimization of Participant Engagement for Cancer Characterization
(COPECC; University of Southern California); Count Me In PE-CGS
Center (Broad Institute, Dana-Farber Cancer Institute, Boston
Children’s Hospital); Engagement of American Indians of Southwest-
ern Tribal Nations in Cancer Genome Sequencing (University of New
Mexico, Translational Genomics Research Institute; part of City of
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Table 1. Research centers in the PE-CGS network.

Knowledge gaps

Research center Cancer focus Population focus
Rare
cancer

Highly
lethal

Early
onset Disparities

Understudied
population

COPECC, University of
Southern California

Colorectal cancer Hispanics/Latinos X X X

Count Me In PE-CGS Center
Broad Institute, Dana-
Farber Cancer Institute,
Boston Children’s Hospital

Osteosarcoma
Leiomyosarcoma

Children with osteosarcoma,
adults with leiomyosarcoma

X X X

Engagement of American
Indians of Southwestern
Tribal Nations in Cancer
Genome Sequencing
University of New Mexico,
the Mayo Clinic, the
Translational Genomics
Research Institute (TGen),
Black Hills Center for
American Indian Health

Disparities cancers
(gastrointestinal,
hepatobiliary,
genitourinary, and
hormone dependent)

American Indians of
Southwestern Tribal Nations

X X

OPTIMUM, Yale University,
University of Colorado,
Jackson Laboratory for
Genomic Medicine,
Brigham and Women’s
Hospital, and Beth Israel
Deaconess Medical Center

Low-grade glioma Young to middle-aged adults X X X X

WU-PE-CGS, Washington
University in St. Louis

Cholangiocarcinoma
Colorectal cancer
Multiple myeloma

Adults with cholangiocarcinoma,
Black Americans under age 50
with colorectal cancer, Black
Americans with multiple
myeloma

X X X X X

Table 2. Priorities for the PE-CGS network.

Priority Brief description Examplea from PE-CGS research centers

1. Tailor education and
communication materials for
participants

Develop participant-centric communication and
educational materials that span research process

Promote improved messaging and education: The OPTIMUM
Research Center plans to support bidirectional and patient-
centricmessaging and education through the use of a novel
digital tool called Hugo Health Platform.

2. Identify measures of participant
engagement

Identify, adapt, or develop measures of engagement
that are meaningful to participants

Integrate patient input in data collection: The Count Me In PE-
CGS Research Center used an iterative feedback-loop to
gather community input on all aspects of study design,
including their planned patient intake survey.

3. Identify optimal strategies for
participant engagement

Identify comparatively more effective participant
engagement strategies via conduct of rigorous
research

Understand refusal to participate in research: The WU-PE-
CGS Research Center plans to engage people who decline
to participate for insight into how refusal reflects values
and/or rectifiable factors, such as trust, study design, or
recruitment strategies

4. Understand cancer disparities in
context of genomics research

Study role that biology plays in cancer disparities in
concert with clinical, epidemiologic, and social
determinants of health

Collect and integrate data on environmental exposures: The
Research Center called “Engagement of American Indians
of Southwestern Tribal Nations in Cancer Genome
Sequencing” will evaluate the association between cancer
and environmental exposures resulting from abandoned
hard rock and uranium mines

5. Personalize return of genomics
findings to participants

Identify how germline and somatic results are being
framed and how they account for participant
preferences

Preferences for delivery of genomics results: The COPECC
Research Center will assess participants’ preferences for
who should deliver genomic testing results to participants
in addition to understanding what results to return.

aOne Research Center from the PE-CGS Network was selected to exemplify each priority, but the activity described in the example may not be unique to that
particular Research Center and may apply to additional Research Centers in the PE-CGS Network.

PE-CGS Priorities
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Hope, Black Hills Center for American Indian Health); OPTimIzing
engagement in the discovery of molecular evolution of low-grade
glioma (OPTIMUM; Yale University, University of Colorado, The
Jackson Laboratory for Genomic Medicine, Brigham and Women’s
Hospital, Beth Israel Deaconess Medical Center); and Washington
University Participant Engagement and Cancer Genomic Sequencing
Center (WU-PE-CGS; Washington University in St. Louis). The
Coordinating Center is at The Ohio State University. The PE-CGS
Network also has a 6-member External Advisory Panel that provides
input on scientific direction, evaluates the progress of the network, and
offers recommendations for improvement. External Advisory Panel
members (see Acknowledgments) include individuals with a history of
cancer, cancer patient advocates, medical and precision oncologists,
and scientists with expertise in genetic epidemiology, genomics and
systems biology.

Setting priorities
Figure 1 depicts the four-phase deliberative engagement process

that was conducted to set priorities in participant engagement for the
PE-CGSNetwork. The process comprised: (i) a brainstorming exercise
to elicit potential priorities; (ii) a 2-day virtual meeting to add, discuss,
and endorse priorities; (iii) recommendations from the PE-CGS
External Advisory Panel to refine priorities; and (iv) a 1-hour virtual
meeting to discuss and set priorities.

In phase one, 39 stakeholders who were scheduled to speak at the
PE-CGS Network’s 2-day virtual meeting (phase two) completed a

brief online survey. The speakers represented stakeholders across
several roles including: oncologists, epidemiologists, patients with
cancer, computational biologists, cancer cell biologists, genetic coun-
selors, physician scientists, behavioral researchers, representatives of
potential study participants and members of their communities. The
survey asked two open-ended questions to gather ideas for further
discussion and prioritization during the virtual meeting, including: (i)
“What are a few topics that you think the PE-CGS Network should
collaborate on?” and (ii) “What ideas do you have for activities that
could foster collaboration across the PE-CGSNetwork?.”We screened
responses to remove duplicates and, where necessary, rephrased
responses to improve readability.

In phase two, the PE-CGS Network hosted a 2-day virtual meeting
onNovember 1 and 2, 2021. This was the first annual meeting as a fully
formed Network. Stakeholders from all roles were represented at this
meeting. The objectives of themeeting were to articulate theNetwork’s
goals and vision; understand the science of each Research Center; learn
fromparticipant representatives; and identify areas of collaboration for
the upcoming year. Themeeting included both scientific presentations
andmoderated discussion. Attendees were invited to use themeeting’s
chat function to ask questions and make comments. There were also
opportunities for stakeholders to share and discuss their ideas. A live
captioner transcribed the meeting.

Throughout the meeting, stakeholders were asked to use the online
platform Reetro (https://reetro.io) for real-time brainstorming and
interaction (Fig. 2). Reetro is designed to collect participant thoughts,

Phase 1: Brainstorming exercise
Gathered ideas on topics to prioritize 

from purposive sample (n = 39) of 
Network’s stakeholders.

Phase 2: Two-day virtual meeting
All Network members and affiliates 
invited (n = 138 attended). Added, 

discussed, and endorsed priorities.

Phase 4: One-hour virtual meeting
All members invited (n = 89 attended). 

Presented and identified priorities. 

Phase 3: Recommendations
External Advisory Panel (n = 6) 

suggested recommendations for 
upcoming year.

Outcome: Set priorities in 
participant engagement for the 

network’s research

Figure 1.

The four-phase process to identify
Network priorities. Depicts the stages
of the process used to identify Net-
work priorities.
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ideas, and feedback as comments. Updates are made in real-time so
everything is instantly visible to everyone on the platform. Attendees
could add new comments or reply to comments and endorse ideas by
giving a “thumbs up” to comments that they thought should be a
higher priority. In addition, attendees could endorse ideas verbally or
via the chat. We pre-populated the fields on the online platform with
responses gathered from the survey results in phase one. After the
meeting, responses to the Reetro and comments identified in the
transcript or chat log were grouped into categories that reflected
distinct priorities. The number of thumbs up that each category
received were tallied and used to rank the categories. One author
(A.L.R. Schuster) reviewed the transcripts from the meeting to further
identify representative examples of the respective categories.

In phase three, members of the External Advisory Panel met to
summarize the strengths of the Network and generate a list of
recommendations for improvement. As noted above, the External
Advisory Panel includes individuals with a history of cancer, cancer
patient advocates, oncologists, and scientists. The External Advisory
Panel based its summary and recommendations on the material
presented and discussed during the 2-day virtual meeting. In partic-
ular, members of the External Advisory Panel were asked to highlight
the strengths of theNetwork; and offer recommendations for improve-
ment. After the 2-day virtual meeting, the External Advisory Panel
members met with each other to discuss these questions, and specif-
ically to: discuss, agree upon, and record their recommendations.
These recommendations were provided in verbal and written-formats
to the PE-CGS Network’s Steering Committee. We compared the
External Advisory Panel’s list of written recommendations to the
categories and examples identified in phase two. Two authors (A.L.R.
Schuster, N.L. Crossnohere) incorporated issues and examples iden-
tified by the External Advisory Panel into the descriptions of the
priorities identified in phase two.

In phase four, the results of phases one through threewere presented
during a 1-hour virtual meeting that was open to all members of the
Network. Stakeholders from all roles within the PE-CGSNetworkwere
represented at this meeting. This meeting was held on November 18,
2021, approximately two weeks after the 2-day virtual meeting. Dis-
cussions during this presentation were used to clarify how the cate-
gories were ranked as well as the relationships between the categories.

The final setting of the priorities was largely based on their urgency of
facilitating immediate next steps of the Research Centers in the PE-
CGS Network.

Data availability
The data generated in this study are available upon request from the

corresponding author.

Results
In total, 138 stakeholders affiliated with the PE-CGS Network

contributed to at least one phase of the process. Many of the stake-
holders were involved because of their role as scientists, clinicians,
genetic counselors, or research funders (93%). Community and cancer
patient representatives were also key stakeholders engaged in the
process (7%).

Priorities for participant engagement in the PE-CGS network
Eighteen potential priorities were identified during the brainstorm-

ing exercise of phase one of the deliberative engagement process. They
were thematically grouped into the following 10 distinct categories
after phase two of the process: (i) optimization of engagement strat-
egies; (ii) diversity and cancer disparities; (iii) return of genomic
sequencing results; (iv) education and communication materials;
(v) measures of participant engagement; (vi) genome sequencing
protocol standardization; (vii) ethical, legal, and social issues; (viii)
collection and integration of data from multiple sources (ix); stan-
dardization and harmonization of data; and (x) translation of genomic
discovery. The first five of these categories were collectively endorsed
by more stakeholders than the last five. From these categories, five PE-
CGS Network priorities for participant engagement were identified
and set throughout the process (Table 2).

Priority 1: tailoring education and communication materials for
participants

Participant-centric communication and educational materials
include recruitment materials; consent documents; permission for
data use; statements accompanying genomic findings; and dissemi-
nation of genomic results and aggregate study findings. To tailor this
material for participants, the Network should use best practices for
communicating with the general public. Best practices include writing
at recommended reading levels; adapting the language used to be
sensitive to the cultural context; translating material into multiple
languages; and, using non-text content such as pictures, images, and
figures.

Stakeholders paid particular attention to considering how educa-
tional materials could adequately support informed consent. Some use
in-person consent formats and others obtain consent via technology.
In addition to considering this range of formats, stakeholders also
wanted to consider the public’s generally lower levels of knowledge
about cancer genomics, cancer genomics research, and genomic
testing—both germline and somatic. Stakeholders also identified gaps
in knowledge about how best to communicate individual genomic
results and aggregate study results, especially for diverse populations.
When communicating genomic results, they understand that it is
critical to be culturally adaptive andmindful of differences in language
and literacy-levels (16).

Priority 2: identifying measures of engagement
Identifying, adapting, and developing measures of engagement

was the second-highest priority. There is a lack of evidence about

Figure 2.

Example of online platform for real-time brainstorming and voting. Contains
a modified display of comments and voting on online platform (https://
reetro.io).
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the impact of participant engagement in cancer genomics research
(17). A variety of process and outcome measures were proposed to
evaluate the impact of participant engagement. These measures
included participants’ satisfaction with the process; participants’
changes in knowledge; studies’ enrollment and retention rates;
changes in trust between researchers and participants; and genomic
and clinical discoveries.

Stakeholders noted that measures of engagement needed to map
back to how participant engagement was defined and who was
engaged. They recommended that the Network explicitly extend its
definition of engagement beyond enrollment, retention, and return of
results. Stakeholders shared that existingmeasures of engagementmay
not address the needs of underserved or underrepresented populations
being recruited in the PE-CGS Network. As a result, it was noted that
the Network may need to adapt existing measures or to develop new
measures to align with participants’ preferences. Stakeholders com-
mented that the Network would likely need to apply mixed methods
research to examine whether existing measures are appropriate, how
existing measures could be adapted, and/or how new measures could
be developed.

Priority 3: identifying optimal engagement strategies
Stakeholders noted that we lack evidence on the effectiveness of

different participant engagement strategies, especially their use in
underserved and historically underrepresented populations. The sta-
keholders discussed the need to identify and implement appropriate
research designs to test engagement strategies and detect when an
engagement strategy is not working and a new strategy should be
tested. For instance, rapid-cycle research (18, 19) was discussed as one
approach to iteratively identify and resolve sub-optimal strategies.
Another approach discussed was using comparative effectiveness
research to test culturally tailored engagement strategies against
standard-of-care strategies and regularly evaluating the two with
preestablished thresholds. Unmet thresholds would then trigger a
change in strategies.

Stakeholders discussed the opportunity to improve engagement
strategies by learning from people who choose to not participate in a
study and studying why they decline to participate. This is important
because access to research participation and the generation of research
findings that reflect the diversity of the U.S. population are matters of
justice. Similarly, stakeholders said it was important to learn from
those who drop out of the study. Studying the reasons for study decline
and study dropout will be challenging.

Priority 4: understanding the role of cancer disparities in cancer
genomics

Stakeholders emphasized the importance of this research priority to
ensure that participants and communities benefit equitably from
participating in cancer genomics research. Stakeholders identified the
importance of participation of various underserved populations in the
Network’s studies, including participants across ages, gender identi-
ties, racial and ethnic groups, and rural and urban residence. Doing so
would help ensure that the samples studied are representative of
diverse populations and lead to results that would be generalizable
to those populations.

Stakeholders also endorsed the importance of collecting data
on the social determinants of health, such as environment, socioeco-
nomic status, and structural racism. The Network could then integrate
the data on the social determinants of health (20) with cancer
genomics data. Doing so was seen as vital for enhancing our under-
standing of cancer disparities and promoting health equity. In

addition, stakeholders advocated for seeking input from communities
about social determinants of health data they would like to see
collected. This would not only help ensure the study could accrue
benefit to communities, but would also allow communities to plan for
implications of possible study findings.

Priority 5: personalizing return of genomics findings
Personalizing the return of results addressed several issues that are

sensitive to participant preferences, especially in light of existing gaps
in knowledge. A number of issues were noted related to the return of
germline and/or somatic results. For instance, citing uncertainty about
clinical actionability related to returning somatic results (21–24),
stakeholders recommended ascertaining participants’ preferences for
the types of results they would like to receive. Returning results of
genomics findings is complicated in understudied populations in
which reference genomes do not exist and variants of uncertain
significance may be common (11), which influences the need to gather
participants’ preferences. Stakeholders questioned how best to ascer-
tain participants’ preferences, when to ascertain them, and if and how
to revisit their preferences over time.

Given uncertainty about how best to communicate results, stake-
holders also recommended seeking participants’ input on how to
deliver results and to aid their understanding of results, especially
given that the results may not be actionable. It was suggested that it
could be beneficial to understand if participants prefer to hear the
results from a doctor, a nurse, a genetic counselor, or a study member.
Stakeholders additionally raised a point about providing informational
materials to help empower the affected patient and facilitate commu-
nication between the participant and their family members regarding
the genomic results and potential risks (or not) for their relatives. This
would necessitate taking into consideration legal issues around return-
ing germline results to family members who could also be affected.
Stakeholders noted the value of the Network identifying best practices
on these issues.

Discussion
Establishing the priorities for any Network is an important early

step in developing a shared vision and goals across diverse teams of
researchers and cancer populations. Through a highly interactive
process drawing upon the expertise of scientists, clinicians, community
representatives, patients living with cancer, and survivors of cancer, we
set the PE-CGS Network’s priority areas for enhancing participant
engagement. The highest priorities for this field include tailoring
education and communication materials for participants and identi-
fying measures of participant engagement. The priorities that we
identified are complementary to the overarching goals of the PE-
CGS Network, which are to determine best practices for participant
engagement in cancer genomics research and address research gaps in
molecular profiles of cancer.

The PE-CGS Network has established three cross-network sub-
committees focused on: (i) health equity (ii), participant engagement,
and (iii) return of results. These subcommittees are currently devel-
oping approaches and resources to address these priorities. For
instance, Network members recently published a novel framework
to optimize equitable representation in genomics research (11). This
framework touches on priority 1, to tailor communication and edu-
cation to participants, as well as priority 4, to understand the role of
disparities in cancer genomics. Other resources that are currently in
development to meet the priorities of PE-CGS will broadly address
existing gaps in knowledge around topics such as best practices for
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return of results, definitions of engagement (25); measures of partic-
ipant engagement in cancer genomics research, a toolbox for optimal
engagement strategies, and harmonized measures related to the social
determinants of health to foster a deeper understanding of cancer
disparities.

As resources become available, they will be easily accessible through
the Network’s website (pe-cgs.org) and actively disseminated through
additional communication channels, including socialmedia. The types
of information, resources, and materials provided on the PE-CGS
website will be informed by the practices of established and long-
standing transdisciplinary networks such as the eMERGE Network
(https://emerge-network.org/) and the CSER Consortium (https://
cser-consortium.org/). For instance, the eMERGE Network features
a dashboard that summarizes keymetrics about theNetwork including
the number of Network publications and the number of Network
cohort participants. The CSER Consortium provides resources and
research materials on their website which include harmonized mea-
sures and consent forms and educational materials in English and
Spanish.

The likely impact of the PE-CGS Network extends beyond these
resources. In compliance with the Beau Biden CancerMoonshot Open
Access and Data Sharing Policy (12), the PE-CGS Network will: make
its publications available to the public; and, to the extent possible, the
underlying primary data behind them through appropriate data
repositories and in a manner consistent with participant informed
consent and community agreement. As an example, the PE-CGS
Network’s Research Centers will securely store, prepare, and transmit
genomic data to the NCI Genomic Data Commons for subsequent
sharing with the broader scientific community in a manner consistent
with participant informed consent, as well as Tribal agreement in the
specific case of the PE-CGS Research Center on Engagement of
American Indians of Southwestern Tribal Nations in Cancer Genome
Sequencing. The sharing of PE-CGSNetwork publications and under-
lying data are critical mechanisms to accelerate cancer research in
understudied areas of cancer genomics.

Despite some progress, there is still much work to be done to
improve racial and ethnic diversity in cancer genomics research and
in cancer disparities more generally. There are significant gaps in
cancer research that will exacerbate cancer disparities for Black,
Hispanic, Indigenous, and additional populations underrepresented
in cancer research such as adolescents and young adults (4, 5).
Cancer genome sequencing research represents a tremendous
opportunity to ultimately deliver personalized, targeted cancer care.
However, many people in underrepresented populations have been
historically excluded from genomic studies, and thus do not benefit
from these personalized approaches. Moreover, the individual- and
community-level implications of cancer genomics research raise
important questions for participant and community engagement
around consent, biospecimen use, data privacy and protections,
data sharing, and the description of findings that are not uncon-
sciously biased. The PE-CGS Network is poised to study these
dynamic relationships between participant and community engage-
ment and answer questions about the specificity versus generaliz-
ability of strategies to engage diverse populations.

Meaningful coordination and cooperation will be needed to address
the PE-CGS Network’s priorities. There are several strategies that may
help. These include establishing subcommittees; holding Network-
wide “All Hands” meetings; and securely sharing data and materials.
Collectively, these strategies will promote the development of shared
mental models (26) to ensure that there is common understanding of
concepts, constructs, and terminology and enable working effectively

and cohesively across the Network. Moreover, these strategies will
facilitate cross-talk, problem solving, and collaboration to generate
standardized andharmonized data aswell as scientific products such as
publications, white papers, and toolkits. In addition, there is an
opportunity to leverage the Network’s infrastructure to build diverse
cohorts via open consent processes across some/all Centers or more
expansive outreach efforts.

The priorities we identified will only be realized though transdis-
ciplinary collaboration. The PE-CGS Network is comprised of trans-
disciplinary researchers and is also interested in forming strategic
partnerships with networks and researchers external to PE-CGS.
Several priorities endorsed by our Network were designed to provide
opportunities for members in the PE-CGS Network to innovate and
cocreate by bringing together individuals with relevant and unique
perspectives and expertise.

The prioritization process presented here is not without limita-
tions. First, our process relied on engagement and results are not
necessarily generalizable to other research networks. However, we
believe the findings may be of interest to other researchers and
national Networks as a guide or reference for issues to consider.
Participating stakeholders are members of the PE-CGS Network
and were selected through a competitive process. They represent the
relevant range of transdisciplinary academic stakeholders and
members of the lay community to achieve the Network’s goals and
priorities. The percentage of community and cancer patient repre-
sentatives was relatively low, but these were individuals highly
attuned to their communities’ needs and preferences (11, 14), and
versed in research to meaningfully participate in a research priority
setting process. As the PE-CGS Network continues to mature, it will
continually strive to meaningfully include participant representa-
tives throughout its work. This is increasingly important. Many of
the research priorities we identify, including identifying measures of
engagement and identifying effective engagement strategies, overlap
several upcoming funding opportunities announced by the Patient
Centered Outcomes Research Institute (27). Similarly, our research
priorities address several central pillars of the recently reignited
Cancer Moonshot, including learning more from patients with
cancer (28, 29).

It is also possible that the transparent nature of the process, though
necessary for engagement, may have resulted in yea-saying. Another
limitation pertains to the COVID-19 pandemic, which prevented us
fromconducting themeetings in person. It is unclear if or how thismay
have changed the priorities we identified. An unforeseen benefit of
having the meeting virtually was that it likely enabled more people to
participate and could have helped overcome a number of other
limitations related to stakeholder participation such as funding, work,
and long-distance travel-related constraints (30).

In conclusion, the PE-CGS Network is actively pursuing a goal to
promote best practices for participant engagement in cancer genome
sequencing research. These efforts harness the collective strengths of
all Network stakeholders. The PE-CGS Network is positioned to
generate discoveries and resources that will advance the science of
engagement in cancer genomics research and provide real benefits to
our patients. These scientific insights offer the potential to be applied to
the development of new cancer therapies, improvement of methods of
cancer diagnosis, or identification of opportunities for cancer preven-
tion. The impact likely extends beyond the PE-CGS Network as
publications will be made immediately available and data from the
Network will be made available to the broader scientific community in
a manner consistent with the participant informed consent and
community agreement.

AACRJournals.org Cancer Epidemiol Biomarkers Prev; 32(4) April 2023 493

PE-CGS Priorities

pe-cgs.org
https://emerge-network.org/
https://cser-consortium.org/
https://cser-consortium.org/
https://cser-consortium.org/


Authors’ Disclosures
N.L. Crossnohere reports grants from NCI during the conduct of the study.

M. Bachini reports other support from AstraZeneca, Boehringer Ingelheim, Kinnate,
Taiho, Incyte; and other support from TriSalus outside the submitted work; and is a
Cholangiocarcinoma Foundation employee. C.K. Blair reports grants from NCI
during the conduct of the study. J.D. Carpten reports personal fees from Stand Up
to Cancer Scientific Advisory Committee, BreakThrough Cancer Scientific Advisory
Board; and personal fees from Roche/Genentech Advancing Inclusive Research
External Advisory Board outside the submitted work; and is a member of the AACR
Board of Directors. B.F. Drake reports grants from NCI during the conduct of the
study. K.A. Janeway reports personal fees fromBayer; and personal fees from Illumina
outside the submitted work. S.I. Mishra reports grants from NCI during the conduct
of the study. E.D. Paskett reports grants from Merck Foundation, Pfizer, Genentech;
and grants from Guardant Health outside the submitted work. C. Ricker reports
grants fromNIH/NCI during the conduct of the study.M.C. Stern reports grants from
NIH during the conduct of the study. J.M. Trent reports grants from NCI during the
conduct of the study. N. Wagle reports grants from NCI during the conduct of the
study; personal fees and other support from Relay Therapeutics, Flare Therapeutics;
personal fees from Eli Lilly; grants from AstraZeneca, Puma Biotechnology; and
personal fees from Genentech outside the submitted work. J.F. Bridges reports grants
from NCI during the conduct of the study. No disclosures were reported by the other
authors.

Authors’ Contributions
A.L.R. Schuster: Conceptualization, data curation, formal analysis, methodology,

writing–original draft, project administration, writing–review and editing.
N.L. Crossnohere: Conceptualization, data curation, formal analysis, methodology,
writing–original draft, project administration, writing–review and editing.
M. Bachini: Writing–review and editing. C.K. Blair: Writing–review and
editing. J.D. Carpten: Writing–review and editing. E.B. Claus: Writing–review
and editing. G.A. Colditz: Writing–review and editing. L. Ding: Writing–review
and editing. B.F. Drake: Writing–review and editing. R.C. Fields: Writing–
review and editing. K.A. Janeway: Writing–review and editing. B.M. Kwan:

Writing–review and editing. H.-J. Lenz: Writing–review and editing. Q. Ma:
Writing–review and editing. S.I. Mishra:Writing–review and editing. E.D. Paskett:
Conceptualization, writing–review and editing. T.R. Rebbeck: Writing–review
and editing. C. Ricker: Writing–review and editing. M.C. Stern: Writing–
review and editing. A.L. Sussman: Writing–review and editing. J.C. Tiner:
Writing–review and editing. J.M. Trent:Writing–review and editing. R.G. Verhaak:
Writing–review and editing. N. Wagle: Writing–review and editing. C. Willman:
Conceptualization, methodology, writing–original draft, writing–review and editing.
J.F. Bridges:Conceptualization,methodology, writing–original draft, writing–review
and editing.

Acknowledgments
This work was supported by grants from the NCI. J Carpten and H Lenz are

recipients of 1U2CCA252971–01A1; E Claus, B Kwan, and R Verhaak are recipients
of 1U2CCA252979–01A1; G.A. Colditz, L. Ding, R.C. Fields, and B.F. Drake are
recipients of 1U2CCA252981–01A1; N. Wagle and K.A. Janeway are recipients of
1U2CCA252974–01; C. Willman and J.M. Trent are recipients of 1U2CCA252973–
01; J.F. Bridges, Q. Ma, and E.D. Paskett are recipients of 1U24CA252977–01.

We thank the members of the PE-CGS External Advisory Panel for their
recommendations, which helped refine the Network’s priorities in participant
engagement: Angela R. Bradbury (University of Pennsylvania); Melissa B. Davis
(Weill Cornell Medical College); Janet Freeman-Daily (Co-founder and Board Chair
of the ROS1ders); D. Williams “Will” Parsons (Baylor College of Medicine); Barbara
Segarra-Vazquez (University of Puerto Rico); and John S. Witte (Stanford Univer-
sity). Additional contributors from the PE-CGS are included in Supplementary Data.

Note
Supplementary data for this article are available at Cancer Epidemiology, Biomarkers
& Prevention Online (http://cebp.aacrjournals.org/).

Received September 6, 2022; revised November 21, 2022; accepted February 7,
2023; published first February 15, 2023.

References
1. National Cancer Institute. The Cancer Genome Atlas Program. Available

from: https://www.cancer.gov/about-nci/organization/ccg/research/structural-
genomics/tcga.

2. Wang Z, Jensen MA, Zenklusen JC. A practical guide to The Cancer Genome
Atlas (TCGA). Methods Mol Biol 2016;1418:111–41.

3. National Institutes of Health. 2020 March 18. Participant Engagement and
Cancer Genome Sequencing (PE-CGS): Research Centers (U2C Clinical Trial
Optional).” 2020. RFA-CA-19–045. Available from: https://grants.nih.gov/
grants/guide/rfa-files/rfa-ca-19-045.html.

4. Lee W, Wang Z, Saffern M, Jun T, Huang KL. Genomic and molecular features
distinguish young adult cancer from later-onset cancer. Cell Rep 2021;37:
110005.

5. Stein JN, Charlot M, Cykert S. Building toward antiracist cancer research and
practice: the case of precision medicine. JCO Oncol Pract 2021;17:273–7.

6. Spratt DE, Chan T, Waldron L, Speers C, Feng FY, Ogunwobi OO, et al.
Racial/ethnic disparities in genomic sequencing. JAMA Oncol 2016;2:
1070–4.

7. CancerDisparitiesProgressReport.org [Internet]. Philadelphia: American Asso-
ciation for Cancer Research; 2022. Available from: http://www.CancerDispar
itiesProgressReport.org/.

8. The era of massive cancer sequencing projects has reached a turning point.
Nature 2020;578:7–8.

9. National Cancer Institute. Cancer Moonshot research initiative: establish a
network for direct patient engagement. Available from: https://www.cancer.gov/
research/key-initiatives/moonshot-cancer-initiative/implementation/patient-
engagement.

10. FergussonD,Monfaredi Z, PussegodaK,Garritty C, Lyddiatt A, Shea B, et al. The
prevalence of patient engagement in published trials: a systematic review.
Res Involv Engagem 2018;4:17.

11. Rebbeck TR, Bridges JFP, Mack JW, Gray SW, Trent JM, George S, et al. A
framework for promoting diversity, equity, and inclusion in genetics and
genomics research. JAMA Health Forum 2022;3:e220603.

12. National Cancer Institute. NCI Cancer Moonshot public access and data
sharing policy. Available from: https://www.cancer.gov/research/key-initiatives/
moonshot-cancer-initiative/funding/public-access-policy.

13. Bridges JF, Gallego G, Kudo M, Okita K, Han KH, Ye SL, et al. Identifying
and prioritizing strategies for comprehensive liver cancer control in Asia.
BMC health services research 2011;11:1–12.

14. Bryant J, Sanson-Fisher R, Walsh J, Stewart J. Health research priority setting in
selected high income countries: a narrative review of methods used and
recommendations for future practice. Cost Eff Resour Alloc 2014;12:23.

15. Fleurence RL, Torgerson DJ. Setting priorities for research. Health Policy 2004;
69:1–10.

16. Gutierrez AM, Statham EE, Robinson JO, Slashinski MJ, Scollon S, Bergstrom
KL, et al. Agents of empathy: how medical interpreters bridge sociocultural gaps
in genomic sequencing disclosures with Spanish-speaking families. Patient Educ
Couns 2019;102:895–901.

17. Schuster ALR, Crossnohere NL, Paskett J, Thomas N, Hampel H, Ma Q, et al.
Promoting patient engagement in cancer genomics research programs: an
environmental scan. Front Genet 2023;14:1053613.

18. Johnson K, Gustafson D, Ewigman B, Provost L, Roper Rl. Using rapid-cycle
research to reach goals: awareness, assessment, adaptation, acceleration. AHRQ
Publication No. 15-0036. Rockville, MD: Agency for Healthcare Research and
Quality; 2015.

19. Norton WE. NCI Division of Cancer Control & Population Sciences: Imple-
mentation Science. Rapid Cycle Research. Available from: https://cancercontrol.
cancer.gov/is/blog/dispatches-from-is-at-nci-blog-july-2020.

20. Warnecke RB, Oh A, Breen N, Gehlert S, Paskett E, Tucker KL, et al. Approach-
ing health disparities from a population perspective: the National Institutes of
HealthCenters for PopulationHealth andHealthDisparities. Am JPublicHealth
2008;98:1608–15.

21. Biesecker LG. Opportunities and challenges for the integration of massively
parallel genomic sequencing into clinical practice: lessons from the ClinSeq
project. Genet Med 2012;14:393–8.

Cancer Epidemiol Biomarkers Prev; 32(4) April 2023 CANCER EPIDEMIOLOGY, BIOMARKERS & PREVENTION494

Schuster et al.

https://www.cancer.gov/about-nci/organization/ccg/research/structural-genomics/tcga
https://www.cancer.gov/about-nci/organization/ccg/research/structural-genomics/tcga
https://www.cancer.gov/about-nci/organization/ccg/research/structural-genomics/tcga
https://grants.nih.gov/grants/guide/rfa-files/rfa-ca-19-045.html
https://grants.nih.gov/grants/guide/rfa-files/rfa-ca-19-045.html
https://grants.nih.gov/grants/guide/rfa-files/rfa-ca-19-045.html
http://www.CancerDisparitiesProgressReport.org/
http://www.CancerDisparitiesProgressReport.org/
http://www.CancerDisparitiesProgressReport.org/
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/implementation/patient-engagement
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/implementation/patient-engagement
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/implementation/patient-engagement
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/implementation/patient-engagement
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/implementation/patient-engagement
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/funding/public-access-policy
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/funding/public-access-policy
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/funding/public-access-policy
https://cancercontrol.cancer.gov/is/blog/dispatches-from-is-at-nci-blog-july-2020
https://cancercontrol.cancer.gov/is/blog/dispatches-from-is-at-nci-blog-july-2020
https://cancercontrol.cancer.gov/is/blog/dispatches-from-is-at-nci-blog-july-2020


22. Gray SW, Gagan J, Cerami E, Cronin AM, Uno H, Oliver N, et al. Interactive or
static reports to guide clinical interpretation of cancer genomics. J Am Med
Inform Assoc 2018;25:458–64.

23. Gray SW, Hicks-Courant K, Cronin A, Rollins BJ, Weeks JC. Physicians’
attitudes about multiplex tumor genomic testing. J Clin Oncol 2014;32:1317–23.

24. Reiff M, Bernhardt BA, Mulchandani S, Soucier D, Cornell D, Pyeritz RE, et al.
What does it mean?": Uncertainties in understanding results of chromosomal
microarray testing. Genet Med 2012;14:250–8.

25. Schuster ALR, Hampel H, Paskett ED, Bridges JFP. Rethinking patient engage-
ment in cancer research. Patient 2023;16:89–93.

26. DeChurch LA, Mesmer-Magnus JR. Measuring shared team mental models: a
meta-analysis. G Group Dyn Theory Res Pract 2010;14:1.

27. Patient Centered Outcomes Research Institute (PCORI). Science of
Engagement PCORI Funding Announcement. Available from: https://www.

pcori.org/funding-opportunities/announcement/science-engagement-pcori-
funding-announcement.

28. The White House. Fact sheet: White House announces initial steps for reignited
cancer moonshot. 2022 Mar 17. Available from: https://www.whitehouse.
gov/ostp/news-updates/2022/03/17/fact-sheet-white-house-announces-initial-
steps-for-reignited-cancer-moonshot/.

29. The White House. Fact sheet: private sector steps up on Cancer Moonshot
call to action on cancer screening. 2022 May 11. Available from: https://
www.whitehouse.gov/briefing-room/statements-releases/2022/05/11/fact-
sheet-private-sector-steps-up-on-cancer-moonshot-call-to-action-on-cancer-
screening/.

30. Lindson N, Richards-Doran D, Heath L, Hartmann-Boyce J. Setting research
priorities in tobacco control: a stakeholder engagement project. Addiction 2017;
112:2257–71.

AACRJournals.org Cancer Epidemiol Biomarkers Prev; 32(4) April 2023 495

PE-CGS Priorities

https://www.pcori.org/funding-opportunities/announcement/science-engagement-pcori-funding-announcement
https://www.pcori.org/funding-opportunities/announcement/science-engagement-pcori-funding-announcement
https://www.pcori.org/funding-opportunities/announcement/science-engagement-pcori-funding-announcement
https://www.pcori.org/funding-opportunities/announcement/science-engagement-pcori-funding-announcement
https://www.pcori.org/funding-opportunities/announcement/science-engagement-pcori-funding-announcement
https://www.whitehouse.gov/ostp/news-updates/2022/03/17/fact-sheet-white-house-announces-initial-steps-for-reignited-cancer-moonshot/
https://www.whitehouse.gov/ostp/news-updates/2022/03/17/fact-sheet-white-house-announces-initial-steps-for-reignited-cancer-moonshot/
https://www.whitehouse.gov/ostp/news-updates/2022/03/17/fact-sheet-white-house-announces-initial-steps-for-reignited-cancer-moonshot/
https://www.whitehouse.gov/ostp/news-updates/2022/03/17/fact-sheet-white-house-announces-initial-steps-for-reignited-cancer-moonshot/
https://www.whitehouse.gov/ostp/news-updates/2022/03/17/fact-sheet-white-house-announces-initial-steps-for-reignited-cancer-moonshot/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/05/11/fact-sheet-private-sector-steps-up-on-cancer-moonshot-call-to-action-on-cancer-screening/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/05/11/fact-sheet-private-sector-steps-up-on-cancer-moonshot-call-to-action-on-cancer-screening/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/05/11/fact-sheet-private-sector-steps-up-on-cancer-moonshot-call-to-action-on-cancer-screening/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/05/11/fact-sheet-private-sector-steps-up-on-cancer-moonshot-call-to-action-on-cancer-screening/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/05/11/fact-sheet-private-sector-steps-up-on-cancer-moonshot-call-to-action-on-cancer-screening/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/05/11/fact-sheet-private-sector-steps-up-on-cancer-moonshot-call-to-action-on-cancer-screening/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/05/11/fact-sheet-private-sector-steps-up-on-cancer-moonshot-call-to-action-on-cancer-screening/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 900
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides true
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        18
        18
        18
        18
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 18
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [792.000 1224.000]
>> setpagedevice


