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General Proposal / Opportunity Description 

The Overview. 
 

The Children’s Oncology Group (COG), along with our volunteer advocates, is pleased to submit this 

proposal requesting support to accelerate its most strategic, highest potential, and greatest-need research 

project for pediatric AML – the “Target Pediatric AML” Initiative (TpAML). (reference attached COG 

endorsement letter) 

For the purposes of this proposal, “pediatric” is defined as benefitting patients 0-35 years of age, as recent 

discoveries have shown that AML disease biology in younger patients shares many similarities, and differs 

significantly from AML in seniors, where most research and funding is focused. 

AML is the deadliest leukemia across all ages. Therapies for AML have not fundamentally changed in decades, so 

it remains one of the poorest prognosis, most harrowing, and costly pediatric cancers. But, hope is on the horizon.  

Targeted agents, like modified T-cells, antibody therapies and small molecule inhibitor drugs, offer the possibility of 

near-term breakthroughs. However, the applicability and effectiveness of these cutting-edge, precision treatments 

depend largely on one critical element – identification of GOOD TARGETS. Effective targeting remains a barrier to 

progress in AML. But, with your organization’s help, in collaboration with others nationwide, we will change this. 

TpAML seeks to speed access to promising, targeted therapies and begin the shift from the virtual “one-

size-fits-all” protocols of today to more personalized, precision treatment regimens tailored to a young AML 

patient’s specific cancer profile (genetics). This should not only improve outcomes, but reduce both short and long-

term treatment-related toxicities. This effort is led by COG Myeloid Disease Committee leaders Dr. Soheil 

Meshinchi (biology chair) and Dr. Andy Kolb (chair). It is also supported by Dr. Peter Adamson (COG chair), and 

will leverage the largest pediatric AML tissue bank in the world, which is located at Fred Hutch in Seattle, WA. 

The initial scope of TpAML consists of two major activities with both near and long-term benefits: 

• Build a comprehensive list of therapeutic targets via discovery-phase, large-scale, deep “omic” sequencing 

and analysis of 1000 pediatric patient samples. This will enable us to expand and maximize our treatment toolkit.  

 

• Profile each newly diagnosed patient’s AML, beginning the shift to personalized care, with the goal of  

offering clinical genomic sequencing to every young patient nationwide. Testing will also be extended to biphenotypic 

leukemia patients (mix of ALL & AML), a high-risk group routinely excluded from many trials. Genomic testing allows us 

to match all available (and emerging) therapies to a patient based on their specific cancer profile. It can also allow us to 

better understand why some patients respond more than others to a given therapy and will provide information for real-

time, molecular-level disease monitoring (more sensitive and personalized than today’s routine tests). 

 

COG believes that both large-scale and patient-specific genomic sequencing are foundational, mission-

critical activities that can uncover the drivers and vulnerabilities of pediatric AML, enabling optimized and 

personalized use of new therapies now and in the future. It also allows us to maximize use of existing FDA 

approved agents not previously considered for use in kids fighting AML. We invite you to collaborate with us to 

speed this research, completing the effort in 1-3 years versus a decade or more.  
 

[See the TpAML video: https://www.youtube.com/watch?v=LyeYXJZ7ip4]  

 
 

https://www.youtube.com/watch?v=LyeYXJZ7ip4
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The Inspiration. 
 

In late 2015, the COG was approached by two pediatric AML families interested in funding and championing the 

most promising, high-impact AML research project in the COG portfolio, regardless of size and scope. These 

families asked COG to identify the “highest potential and greatest need” strategic research project that 

could benefit young AML patients. So, “Target Pediatric AML” was launched in the summer of 2016. The 

Copley and Guillot families have personally supported this effort in a significant way, and are working to spread the 

word -- encouraging friends, families, foundations and organizations nationwide (who are inspired to help young 

AML patients via research) to join this large-scale, collaborative effort. 

Champions & Supporters. 
 

TpAML is a multi-year, $8.7 million effort that seeks to jumpstart access to more personalized, precision 

treatment regimens for pediatric AML patients. TpAML is not a foundation – it is a worldwide, volunteer-led, 

fundraising and “funds-pooling” initiative to accelerate the highest priority COG AML research project.   

Leveraging the power of genomic sequencing, “big data analysis” and other cutting-edge tools, we will discover a 

robust list of therapeutic targets mapped to both existing and emerging agents. Targeted agents can then be 

matched to the patient, and tailored to their specific cancer profile. TpAML seeks to identify, at a deep level, the 

vulnerabilities and unique identifiers of AML, so the disease can be specifically targeted, minimizing short 

and long-term collateral damage to the child.   

Past and current supporters of TpAML-related research include the St. Baldrick’s Foundation, Alex’s Lemonade 

Stand, Hyundai Hope on Wheels, and the National Cancer Institute (NCI). Recent TpAML collaborators include 

multiple patient families, organizations, and foundations working together, and the list is growing: 

 

Our newest collaborators (above) have collectively pledge/raised (in dedicated fund accounts at Fred Hutch, COG 

and BCCA) $2.3 million since TpAML’s inception in July 2016. This collaborative funding model is both 

powerful and critically needed, as it remains unlikely that a single organization can or will fund the entire effort. 

We are grateful to you for considering participation in this strategic initiative. 
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The Goals & Impacts. 
 

The TpAML discovery effort has five primary goals: 
 

 

• 1)  Obtain a comprehensive, detailed view of the drivers, vulnerabilities, and unique identifiers 

(biomarkers) of AML in patients 0-35 years, finishing and expanding the work started by the NCI’s “Target AML” 

project and highlighted/prioritized in the Cancer Moonshot Blue Ribbon Panel Report 2016, sections B, C & E. 

 

• 2)  More rapidly and more rationally expand our treatment toolkit (spawning new trials) by  

   (1) discovering and repurposing existing drugs designed for other diseases and  

   (2) guiding the development (and creative use) of new agents. 

 

• 3)  Turn over every stone, for EVERY child, nationwide, NOW by offering clinical genomic sequencing testing 

delivered by FoundationOne Heme. This specialized testing will identify a comprehensive list of trial and treatment options 

based on the patient’s cancer profile (enabling best matching of all possible known therapies to a patient). 
 

• 4)  Design more informative, efficient clinical trials by 

(1) Including patients most likely to respond (based on their cancer genetics) 

(2) Using genetic profiling to better understand why certain patients responded and others did not 

(enabling improved therapy matching/application and inform future research).   

 

• 5)  Improve outcomes and reduce treatment-related toxicities leveraging more personalized, precision medicine 

(including molecular-level disease monitoring to (a) guide treatment and (b) detect and intervene in relapse early). 

 

TpAML is about discovery of what “makes AML tick”. By harnessing the power of deep omic sequencing and 

other tools to unravel disease biology, we can identify mutations, translocations, and other events that both drive 

and uniquely identify the leukemia. We can then search for and maximize all existing drugs that target identified 

markers and/or shut down pathways fueling the leukemia, as well as guide the development of emerging therapies 

(especially modified T-cells) – thus expanding our “treatment toolkit” in a more rapid, informed manner. We can 

also initiate drug modifications to benefit more patients. Analysis of the 200-patient, NCI TARGET data is already 

fueling expansion of our therapeutic arsenal in these ways, so we know this macro-discovery approach works.  
 

AML is a diverse group of diseases. So, larger numbers of patient samples are required for deep 

sequencing and analysis to establish reliable, informative patterns, constructing an accurate picture of the 

disease landscape and further refining/defining disease subtypes and corresponding treatment approaches. This 

strategy can enable a giant leap forward in the understanding of pediatric AML versus incremental progress 

achieved to date via smaller institutional studies. 
 

Disease diversity also implies that one or two “magic bullet cures” for AML is unlikely to emerge. 

Personalized, combined targeting is the most probable winning approach based on today’s knowledge. 

Thus, a deep understanding of therapeutic targets in pediatric AML is critical to maximizing use of precision drugs 

and biologics AND ensuring that the right agents, in the right combinations, are offered to patients based on their 

disease makeup versus today’s virtual “one size fits all”, “shooting in the dark” treatment approach. Both large-

scale and patient-specific sequencing and analysis efforts are key to realizing this vision. We would like to 

start these efforts immediately, in parallel. 

 

https://ocg.cancer.gov/programs/target/acute-myeloid-leukemia#undefined
https://ocg.cancer.gov/programs/target/acute-myeloid-leukemia#undefined
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/blue-ribbon-panel/blue-ribbon-panel-report-2016.pdf
https://www.youtube.com/watch?v=oEaRozIiPng
https://ocg.cancer.gov/programs/target/acute-myeloid-leukemia
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The Scientific Challenges. 
 

• AML is a rare disease, but it is the deadliest leukemia across all ages (especially given advances in CAR T-cell 

therapies for acute lymphoblastic leukemia/ALL).  

• AML is a complex, heterogeneous group of diseases. One patient’s AML can differ significantly from 

another’s, so “one size fits all” protocols don’t work. 

• AML is a significantly different disease in young people ages (approx.) 0-35. 

• Precisely targeting AML remains a challenge – creative, combined, and personalized targeting will 

likely be needed to achieve survival for everyone. 
 

AML accounts for approximately 20,000 of the 1.7 million cancer diagnoses annually (2016, American Cancer 

Society). It is primarily a disease of older adults with a grim prognosis. Since 80% of all cases of AML are 

diagnosed in patients older than 60, most discovery and biologic data fueling clinical trials have been 

generated in older adults. It is presumed that discoveries in older adults can be translated to young adults and 

children simply because their disease shares the same name. This “trickle-down” approach assumes that the 

biology of AML in young people is similar to older adults. In the past 5 years, the COG has demonstrated that, 

despite morphologic similarity of disease in older and young patients (meaning, the disease appears similar under 

a microscope), the disease is entirely different in every possible way, from genetic makeup to response to 

therapies. The most common mutations driving AML in seniors are simply not found in children, and vice versa.  

One recent example highlighting this point is the drug Mylotarg (an antibody agent targeting CD33). The drug was 

discontinued due to poor responses in seniors, but has recently been re-discovered as an excellent drug for 

younger patients that can induce remissions in even difficult/relapse cases.   
 

Another significant challenge in AML is precise targeting, a key reason that T-cell therapies have lagged 

for this disease. Many currently identified targets for AML also appear on/within normal cells, resulting in 

challenging toxicities. Identification of more specific, viable targets will be key to maximizing targeted 

therapies, like modified T-cells, antibody therapies, and small molecule inhibitors. 

 

The Research & Funding Challenges. 
 

• Research and funding is focused on older adults, where the disease is most prevalent. 

• Current grant funding (scoring, structure, levels) is inadequate for completing large-scale, strategic 

projects in pediatrics, like TpAML. Progress is piecemeal, as TpAML does not fit typical, fixed grant categories. 

• No current mechanism is in place for the COG AML Committee to efficiently communicate research 

strategy and priorities to supporters of pediatric AML research worldwide.  

• Few mechanisms are in place for supporters who champion pediatric AML research to communicate, 

coordinate & collaborate with each other to pool resources and accelerate mission-critical research. 

• The highly-publicized research/funding initiatives you hear about in the news are unlikely to allocate 

specific, meaningful resources to pediatric AML (especially when spread across all cancers, ages, research 

teams/institutions, and activities).  

• Big data projects are BIG. TpAML is a large-scale effort, generating enormous amounts of data that need to be stored 

and analyzed over time. The price tag is significant, but so is the potential impact. As an example, ONE newly discovered 

target (mesothelin) has uncovered FOUR potential new therapies specific to pediatric AML. 
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The Opportunity. 
 

The TpAML approach can help address the many challenges slowing progress in pediatric AML. Its focus on 

completing a large-scale deep dive into pediatric disease biology to uncover new subtypes and corresponding 

targets can help unravel the complexities of the disease and deliver the right, patient-tailored therapies with 

reduced toxicities. 
 

TpAML also seeks to connect friends, families and foundations nationwide who care deeply about young AML 

patients. Because AML is rare, it will require everyone, working together, to drive significant change.  

Initiative volunteers hope to facilitate greater communication, coordination, and creative collaboration among 

research supporters (and COG AML Committee) to ensure that high priority projects, regardless of size, are visible 

and can get done -- faster. We hope that you or your organization will be inspired to join the team. 

HOW YOU CAN HELP. 

You or your organization can make a significant impact in the lives of young AML patients by supporting “Target 

Pediatric AML”. TpAML is comprised of two major activities – (1) comprehensive target discovery, and (2) clinical 

sequencing for all active pediatric AML patients in the U.S. 

The first activity, comprehensive target discovery, is a $5.95 million effort focused on deep omic sequencing 

of 1000 patients (leveraging samples stored in the COG’s tissue bank in Seattle’s Fred Hutch, sequencing provided 

by BCCA). Although we would like to complete all deep sequencing tasks simultaneously, we will sequence as 

funds become available in this priority order: RNA sequencing, DNA sequencing, methylation studies. Using funds 

already accumulated, we have begun the RNA sequencing effort. 

The second activity ($2.75 million) involves providing FoundationOne Heme genomic testing to patients, 

right now. This test can identify drugs not previously considered for kids running out of options, like Hazel and Ava 

(featured in the TpAML video). Testing costs $2500 per patient (a special discounted rate) and is not currently 

covered by insurance. The goal is to fundraise to provide testing for all pediatric AML patients for two years, proving 

its value and pushing to make it standard-of-care, covered by insurance companies, Medicaid, etc.  

Patient-specific genomic testing also provides valuable research insights when mapped to clinical outcomes. 

Please see the attached “Investment Opportunities Dashboard”. Working together, pooling funds, families and 

organizations across the U.S. can power a giant leap forward for pediatric AML. As stated previously, ONE newly 

discovered target has yielded 4 potential new therapies! Every gift matters. Every gift speeds discovery. 

 

The Scientific Rationale. 

Comprehensive target discovery in pediatric AML can be achieved by analyzing the following data generated from 

1000 patient samples readily available in the tissue repository at Fred Hutch in Seattle: 

- Genomic data (DNA sequencing – normal versus leukemia) 

- Transcriptomic data (RNA sequencing) 

- Methylation patterns  

- Future / Next Phase – Proteomic & Metabolomic studies 

https://www.fredhutch.org/en.html
http://www.bcgsc.ca/about
http://foundationone.com/learn.php
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Whole genome (DNA) sequencing provides the most comprehensive and detailed information about the genomic 

makeup in AML. It identifies mutations as well as structural variants leading to changes in gene function that initiate 

leukemia. It highlights mutations/genomic changes in nongenic regions that might impact gene function (even 

genes distant from mutations). In addition to identification of somatic variants (mutations found only in leukemia 

cells), sequencing of normal tissue from patients (non-leukemia cells) can identify germline variants that predispose 

patients to develop AML. 

Although, ideally, our team would prefer 1000 specimens undergo whole genome, transcriptome, and methylation 

profiling simultaneously, we appreciate the logistics and financial constraints requiring prioritization of 

efforts. We propose to prioritize transcriptome sequencing (mRNA & miRNA) to help generate the largest, 

most immediately actionable data for clinical implementation. mRNA sequencing allows for identification of 

expressed mutations and fusion transcripts (translocations). In addition, mRNA sequencing provides quantitation of 

expression levels of genes that can provide critical information about genes and pathways that are dysregulated in 

AML, and can be used for therapeutic targeting. miRNAs regulate expression of mRNA. This allows identification of 

target mRNAs that are regulated by different miRNAs. 

DNA sequencing and methylation studies would follow RNA sequencing (in this priority order). 

The goals, scope and scientific direction of the TpAML initiative have been defined by a leadership team comprised 

of clinical and laboratory scientists with significant expertise in pediatric AML. A defined oversight and status 

reporting process is in place, which we are happy to provide. This team of investigators will maintain scientific 

oversight of the project and will allocate resources to appropriate and promising areas based on emerging new 

data. 

 

More Scientific Background & Past Successes. 

It is the premise of precision medicine that genomic variants (mutations, translocations, etc.) cooperate with 

epigenetic events (methylation, etc.) to drive leukemogenesis. It has been shown that, in specific cases, such 

genomic variants convey susceptibility to targeted therapies. Numerous FDA approved targeted agents that could 

be repurposed to treat AML await discovery. 

The past several years has seen an expansion of studies into the genomic makeup of AML in young patients. 

However, much work needs to be done to fully define the complex genomic landscape of pediatric AML. The 

leading and the largest such effort to date was conducted thru collaboration between NCI office of cancer genomics 

(NCI/OCG) and COG myeloid disease committee (COG-MDC) called the TARGET AML initiative. This initiative 

spearheaded whole genomic discovery studies into childhood AML in 200 children.   

The data from this modest cohort led to discovery of novel targets that are poised to be incorporated into 

clinical trials currently under development, highlighting the immense potential of deep knowledge disease 

biology. Initial data from this study was presented in multiple presentations at the recent American Society of 

Hematology (ASH) meeting in December, 2016, in San Diego, CA, and is reviewed below. 

The overarching and clear message from this first study into childhood AML was that genomic makeup of 

AML in children and young adults is distinctly different from that seen in older adults. In fact, the most 

prevalent mutations that generated much excitement in adult AML do not occur in younger AML patients. In 

addition, these studies identified mutations and structural variants in children and young adults that are rare or not  

https://ocg.cancer.gov/programs/target/acute-myeloid-leukemia
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seen in older adults (1, 2). These findings highlight the fact that therapies developed for older adults do not 

“trickle down” to children and young adults. Studies to define therapies in younger patients must be 

pursued (3, 4). We further demonstrated that infants with AML have a unique genomic make up that is 

distinct from older children (5). We have taken the first step in identifying genomic variants in AML that are 

unique to younger AML patients and are ideal targets for therapeutic interventions.   

Additional studies with transcriptome sequencing (mRNA and miRNA sequencing) provided significant insight into 

the transcriptome landscape of AML. mRNA studies identified a list of genes that are uniquely expressed in AML 

(not expressed in normal hematopoiesis), thus identifying ideal therapeutic targets for AML. One such gene is 

known to be expressed in lung cancer (mesothelin; MSLN) and is used for targeting with an antibody-drug 

conjugate called anetumab ravtansine (Bayer Pharmaceuticals) in lung cancer. Having identified an AML-

specific target with an available drug, we are developing a therapeutic trial for pediatric AML using this 

mesothelin-directed therapy (6). In addition, we are in the process of developing a CAR T-cell, as well as TCRs 

(modified T-cells) targeting mesothelin. This discovery is an example of potential of transcriptome sequencing and 

expansion, and appropriate analysis of such data is likely to provide many additional targets for therapeutic 

development. 

microRNA (miRNA) is an emerging biomarker that regulates expression of mRNA and can be used both as a 

therapeutic target and as a prognostic biomarker. Using the miRNA sequencing data generated as part of TARGET 

AML initiative, we identified a list of miRNAs whose expression correlated with relapse risk. We were able to use 

this data to create the first miRNA based prognostic platform, where using the miRNA expression of 32 genes were 

able to accurately define risk of relapse at the time of diagnosis(7). 

Abovementioned findings are a few examples of the potential impact of deep knowledge of the genomic and 

transcript make up of childhood AML, where underlying cause of disease can be identified and targeted for 

therapeutic benefit, thus eliminating the short and long-term morbidity of the current cytotoxic therapies. 
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