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Kids First Program Goal 1*'

The goal of the Gabriella Miller Kids First
Pediatric Research Program (Kids First) is to
help researchers uncover new insightsinto the
biology of childhood cancer and structural
birth defects, including the discovery ofshared
genetic pathways between these disorders.



Kids First Program Vision 1*'

Alleviate suffering from childhood cancer and
structural birth defects by fostering
collaborative research to uncover the etiology
ofthese diseases and supporting data sharing
within the pediatric research community.
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Kids First: By the Numbers

Pl — Led
Clinical Cohorts

Clinical Data

* (EHR, diagnoses, demographics,

outcomes..)

Sequencing
Centers

WGS/RNAseq
Sequencing Data

Kids First DRC

Data Harmonization

Sequencing Center

CRAMSsS/FASTQ

Match clinical data
with sequencing
samples and
harmonize phenotypes
for portal exploration

CAVATICA
@ Delivery &
Release

All Samples:
e Aligned Reads in CRAM

e Individual gVCF
Germline Data
e Family joint-called VCF
(Aper family)
Somatic Data
e Somatic Variants, Copy
Number, Structural Variants
e RNAseq - Expression/Fusions




Gabriella Miller Kids First Data Resource Center
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Orofacial Cleft: African and Asian Ancestry
Neuroblastoma

Myeloid Malignancies

Esophageal Atresia & Tracheoesophageal Fistulas
Disorders of Sex Development

Leukemia &Heart Defects in Down Syndrome
NovelCancer Susceptibility in Fam ilies (BASIC3)
Congenital Diaphragm atic Hernia
Enchondrom atosis

Orofacial Cleft —European Ancestry

TCell ALL

Microtia —Hispanic

Intersections of Cancer &SBD

Orofacial Cleft —Latin American

Fam ilial Leukem ia

Craniofacial Microsom ia

Syndrom ic Cranial Dysinnervation

Kidney and Urinary Tract Defects

Adolescent Idiopathic Scoliosis

Hemangiomas (PHACE)

Ewing Sarcoma

Nonsyndrom ic Craniosynostosis

Congenital Heart Defects

Osteosarcoma



The Gabriella Miller Kids First Program

Big Data + Cloud Platforms + Communities =Ecosystems



Outside this room in the lobby ...




Realities and metaphors
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Home / Life / Motherly Stories

[ never thought I'd be a ‘cancer mom™—
here’s what | want other parents to know

Cancer comes in like a tornado and tears your life apart, and very fow

people understand that. They tell you to be strong or worse—to stay

positive. Some friends show up in the most beautiful way and others
stop showing up altogether. The losses hit hard.

By Danielle Moss - July 14, 2022
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HOME > SCIENCE » VOL 372 NO 6543 > RADIATION-RELATED GENOMIC PROFILE OF PAPILLARY THYROID CARCINOMA AFTER THE CHERNOBYL ACCIDENT

@ RESEARCH ARTICLE f - in d “ =

Radiation-related genomic profile of papillary thyroid
carcinoma after the Chernobyl accident
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Genomics of radiation-induced damage

The potential adverse effects of exposures to radioactivity from nuclear accidents o
can include acute consequences such as radiation sickness, as well as long-term

sequelae such as increased risk of cancer. There have been a few studies examining
transgenerational risks of radiation exposure but the results have been inconclu- ]
sive. Morton et al. analyzed papillary thyroid tumors, normal thyroid tissue, and

blood from hundreds of survivors of the Chernobyl nuclear accident and compared

e
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In 1986, a meltdown at the Chernobyl nuclear power plant in what was
then the Soviet Union showered radicactive particles all over Ukraine and
neighboring countries. It resulted in the largest uncontrolled release of
radiation (iodine-121, cesium-134 and cesium-137) in history.["!

More than 6,000 cases of thyroid cancer linked to radiation exposure in
people who were under age 18 at the time were reported between 1991 and
2015.1*) They came to be known as the Children of Chernobyl, and both
researchers and the public have ined i 1 in their chall

This article discusses them and their health impacts in adulthood. It looks
at Children of Chernobyl birth defects and deformities, as well as genetic
mutations—and some of the more positive outcomes despite the early dire
predictions.
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Characterizing the Pattern of Anomalies in
Congenital Zika Syndrome for Pediatric Clinicians
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Realities and metaphors
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RESEARCH ARTICLE
10.1029/2021 GHO00548
Key Points:

# This study analyzed the relationships
of pediatric cancer rates 1o an
aggregate of several potentially

ic metals and pesticid

# An environmental burden index (EBI)
was constructed and categorized the
environmental profiles of counties in
Idaho as low, medium, and high

= A statistical model was developed
using the EBI to estimate pediatric
cancer incidence in ldaho

Supporting Information:
Supporting Information may be found in
the online version of this article.

Correspondence to:

A. 8. Kolok,
akolok @uidaho.edu

Citation:
Joseph, N., & Kolok, A. . (2022).
Assessment of pediatric cancer and
its relationship to environmental

An ecological studv in

&
Assessment of Pediatric Cancer and Its Relationship to
Environmental Contaminants: An Ecological Study in Idaho
Naveen Joseph' ' and Alan 8. Kolok' -

'Idaho Water Resources Research Institute, University of Idaho, Moscow, ID, USA

Abstract The primary aim of this study was to determine the degree to which a multivariable principal
component model based on several potentially carcinogenic metals and pesticides could explain the county-
level pediatric cancer rates across Idaho. We contend that human exposure to environmental contaminants

is one of the reasons for increased pediatric cancer incidence in the United States. Although several studies
have been conducted to determine the relationship between environmental contaminants and carcinogenesis
among children, research gaps exist in developing a meaningful association between them. For this study,
pediatric cancer data was provided by the Cancer Data Registry of Idaho, concentrations of metals and
melalloids in groundwater were collected from the Idaho Department of Water Resources, and pesticide use
data were collected from the United States Geological Survey. Most environmental variables were significantly
intercorrelated at an adjusted P-value <0.01 (97 out of 153 comparisons). Hence, a principal component
analysis was employed to summarize those variables to a smaller number of components. An environmental
burden index (EBI) was constructed using these principal components, which categorized the environmental
burden profiles of counties into low, medium, and high. EBI was significantly associated with pediatric cancer
incidence (P-value <0.05). The rate ratio of high EBI profile to low EBI profile for pediatric cancer incidence
was estimated as 1.196, with lower and upper confidence intervals of 1.061 and 1.348, respectively. A model
was also developed in the study using EBI to estimate the county-level pediatric cancer incidence in Idaho
(Nash-Sutcliffe Efficiency = 0.97).
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An abstraction for shared approaches for pediatric disaster research

Multi-sourced, Multi-modal, Multi-omic, Multi-
disease, Multi-User, Asynchronous Data



Gabriella Miller Kids First Data Resource Center
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Platforms as a Service supporting FAIR Ecosystems 1*

_IQ—J Findable

Accessible

= Rigor through community use:

I Source

Béo nteroperable SR
Derived

@ Reusab|e Workflows/Tools
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Big Data for Different Users (and their collaborations) 1*

Cross-Disease
e Cancer
e Birth Defects

Cross-Modality

e Clinical
e WGS
e RNA
e Proteomics
e Imaging
Portal/Knowledge Base Command

il G — apelm p Ju pyt o Line/Programming
OANSATION Language




Platforms as a Service supporting FAIR Ecosystems

I

Data Rgsource Portal Knowledge Base
Entry point. Query, search, .
discover, build & visualize Integrations ® 8.
synthetic cohorts (PedcBioPortal) lo-.. @ @
- - . Integrations with existing
< id = curated/published data
o == : visualizations
g 9 @
Data Services
CAVATICA Model clinical data in
FHIR-based data (””
services for 1
semantic

interoperability and

Pull data from multiple
coordination

sources into one workspace.
Use notebooks,
bring-your-own or use
available workflows.

-
—

o __ - = ,;_\-‘ < i ‘ n ' bbb L '
- ~ | =T \a S, Framework Services
2 Index and point to files in the
22 STRIDES cloud (for approved users)




Cross-Platform Interoperability and Governance 1*-
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of data to make it easier for researchers to
“... develop new and better treatments for -
" children with cancer.
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Cross-Platform Interoperability and Governance 1_‘
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Final Thoughts
Lessons and Opportunities



The Analog to Digital Transition is the hardest part ...

Structured
Integrated

Real-time

Testable

Wi

Digital Signal

Discoverable ranslational
Informed
Applied Precision

Dynamic
Harmonized
o é f Sa8,
= a oA S $
7 4
- — s‘-‘t 0‘ } et
DATA INFORMATION KNOWLEDGE IMPH.CT
Analog Digital —
Local Non-Local .
Individual Community ""\.;:'F.
Unempowered Connected PLATFORMS

S A

DAC _’i( e

Analog Signal

\ .
@[H. ./E
Local
Individual
Empowered
I

—

%

Intersection across:

1) State/federal data
registries and repositories

&

2) Healthcare Learning
Systems

&

3) “Protocolized” academic
research frameworks




Leveraging Community Standards as Paired with Tools {;-

Kids First DRC
S —— :> rgesiloey |
POPS Module
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FHIR API

Files

Bclassmethod
def build_entitylcls, record, get_target_id_from_record):
project_id = record["project_id"]

niold:2.16.848.1,113803.6.238",
ende": "2135-27,
ethnicity = record.get{"ethnicity"} "display": "Hispanic or Latine™,

gender = record.get{"gender") ) h
date_of_birth = record.get("date_of_birth") :

race = record.get("race")

anic or Lating®: {
oabCategory”,

/”) Step 1: Transform S 00
- FH | R from data files to . terminology
FHIR resources ! mappings

Code once, then automated as new data arrives:
From data deposition to data “streams”



Leveraging Community Standards as Paired with Tools

Tabular Data

Files

CARING for Children with COVID Resources

FHIR & Data Resources for NIH's Collaboration to Assess Risk

and Identify LoNG-term outcomes for Children with COVID.

CARING Data FHIR API
Endpoint

Use this to start querying the
entire CARING dataset via the
FHIR API

Kids First FHIR Data
Dashboard

Use this to start exploring KF
& CARING data via a
dashboard

Kids First FHIR API
Endpoint

Use this to start querying the
entire KF dataset via the FHIR
AP

Pgy

FHIR
Server

\dd any

FHIR API
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I Disaster Research Infrustructure Opportunity
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Leverage existing frameworks while optimizing the ecosystem around ACCELERATED ACTIONABILITY

as the variable of impact is a shared need across all translational research, on behalf of all children
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