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10/04/2023
From Virtual Human Global Summit I:

Don’t reinvent wheels and build on public-private partnerships
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10/04/2023
From Virtual Human Global Summit I:

Twins ± Φ
(Fudge Factor)
(Forgiveness Factor)
(Functional Factor)



|

Cancer-ing: emergent property of complex adaptive 
systems and require dynamic measurements of states
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Barker et. al. Mol. Cell. Prot., 2023

• Redefine biomarkers to represent  
biological system states at different 
hierarchical levels of biological order

• Pattern recognition and coarse 
graining across scales 

• Use SoC clinical markers as 
orthogonal surrogates when 
developing new ‘omics/AI candidate 
biomarkers

• Collaborate with clinicians to 
enable analysis of new results 
within context of prior studies

• Contribute towards creation of  
longitudinal cohorts

• Limited vs. deidentified 
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Translation Data Spheres

T0

Basic Science 
Research

Pre-clinical and animal 
Studies

T1

Translation to 
Humans

Phase 1 clinical 
trials

T2

Translation to 
Patients

Phase 2 and 3 
clinical trials

T3

Translation to 
Practice

Phase 4 clinical trials and 
clinical outcomes research

T4

Translation to 
Community

Population-level outcomes 
research

When analyses are conducted without understanding the context of data capture, there is a risk 
of inappropriate interpretation, lack of clinical relevance, or lack of feasible implementation 
for broader impact.  
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Liu et. al.  Cell, 2018

4/2018

Craig D. Shriver, MD Hai Hu, PhD



|Ellison Medical Institute 8
Time 

Sp
ac

e 


Primary
 tumor

(Localized)

Metastasis
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Engineer’s Dream: Develop A Continuum

Predisposition(s)

Exposure(s)

Biosignatures of:

Effect(s)/
Disease(s)
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Patient Journey

4/22/2025
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• Cancer & Preventive Care

• Research Laboratories

• CLIA-Certified Laboratory

• Think Tank & Education 
Center

• 80,000-Square-Foot Facility
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6/11/2025

Chen et. al. Sci. Reports, 2025

For specific signatures, we can detect accumulation within the 
sampling period (6-12 months)

Cohort Breakdown
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Still Learning: ACMG Secondary Findings 
Phenotypes Gene(s)

Cancer        
(28)

v1.0 [2013]: TP53, APC, RET, BRCA1, BRCA2, MLH1, MSH2, MSH6, 
PMS2, MEN1, MUTYH, NF2, STK11, PTEN, RB1, TSC1, TSC2, VHL, WT1, 
SDHD, SDHAF2, SDHC, SDHB

v.2.0 [2016]: BMPR1A, SMAD4 

v3.0 [2021]: PALB2, MAX, TMEM127 

Cardiovascular 
(41) 

v1.0 [2013]: FBN1, TGFBR1, TGFBR2, SMAD3, ACTA2, MYH11, PKP2, 
DSP, DSC2, TMEM43, DSG2, RYR2, TNNT2, LMNA, COL3A1, LDLR, 
APOB, PCSK9, MYH7, MYBPC3, TNNI3, TPM1, MYL3, ACTC1, PRKAG2, 
MYL2, KCNQ1, KCNH2, SCN5A

v3.0 [2021]: CASQ2, TRDN, FLNC, TTN 

v3.1 [2022]: BAG3, DES, RBM20, TNNC1 

v3.2 [2023]: CALM1, CALM2, CALM3         v3.3 [2025]: PLN

Metabolism    
(6) 

v1.0 [2013]: GLA                                           

v.2.0 [2016]: OTC

v3.0 [2021]: GAA, BTD                                 v3.3 [2025]: CYP27A1, ABCD1

Miscellaneous 
(9)

v1.0 [2013]: RYR1, CACNA1S                     

v.2.0 [2016]: ATP7B

v3.0 [2021]: HFE, ACVRL1, ENG, HNF1A, RPE65 

v3.1 [2022]: TTR

Modified from Lee et. al. Genetics in Medicine, 2025

55
59

73
78

8481

6/23/2025

Predisposition(s)
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Cancer 
CenterPatient

Unable to 
Share Primary 

Care DataPrimary
Care

Cancer Diagnosis 
and Treatment

Cancer 
Survivor

Primary
Care

Unable to 
Share Cancer 

Care Data

Cancer 
Relapses

(Months- 
Years)

(Months- 
Years)

Assumes returning to the same cancer care facility

Without a National Learning Healthcare System for Cancer 

Lost Opportunity to 
Learn from Pre-Cancer 

Clinical Data

Lost Opportunity to 
Learn from Post-

Cancer Treatment 
Clinical Data

“~85% of cancer patients are first diagnosed and treated in community setting”
Copur et. al.  J. Onc. Practice, 2015
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Courtesy of Dr. Rhein

https://www.fehrm.gov 

https://www.fehrm.gov/
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Walter Reed Army 
Medical Center

National Naval 
Medical Center

Uniformed Services 
University

Andrews Air Force Base

Murtha Cancer Center (MCC)   
DoW Cancer Center of Excellence

MCC Research Program (MCCRP)

BRAC 2005
Consolidated 
Major Clinical 
Oncology 
Services and 
Basic and 
Translational 
Cancer 
Research 
Programs and  
Resources in 
the National 
Capital Region

Craig D. Shriver, MD, FACS, COL (ret)
Director, MCC/MCCRP

MISSION: 
Improve the diagnosis and multidisciplinary treatment of DoW 
cancer patients through innovative clinical research, care, and 
education. Through coordination and alignment with tri-
service cancer research initiatives throughout the MHS, the 
MCCRP enhances the readiness of the military, its families, 
and beneficiaries. The MCCRP employs the unique resources 
of the DoW leveraged with other Federal and civilian partners 
to enhance cancer care for SM and DoW beneficiaries.

VISION: 
As the only DoW-designated Cancer Center of Excellence, the 
Murtha Cancer Center is the nexus of cancer services and 
support for the MHS with clinical and translational research 
cancer programs fully integrated with USU, NCI, and VA.

Approximately 1,500 new cases of all types of 
cancer per year in Active Duty Service Members

Source:  www.afhsb.mil
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11/15/2022

https://www.cell.com/action/showPdf?pii=S2666-3791%2822%2900378-0 

https://www.cell.com/action/showPdf?pii=S2666-3791%2822%2900378-0
https://www.cell.com/action/showPdf?pii=S2666-3791%2822%2900378-0
https://www.cell.com/action/showPdf?pii=S2666-3791%2822%2900378-0
https://www.cell.com/action/showPdf?pii=S2666-3791%2822%2900378-0
https://www.cell.com/action/showPdf?pii=S2666-3791%2822%2900378-0
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03/13/2024
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08/18/2025

https://www.nature.com/articles/s41523-025-00793-0 

https://www.nature.com/articles/s41523-025-00793-0
https://www.nature.com/articles/s41523-025-00793-0
https://www.nature.com/articles/s41523-025-00793-0
https://www.nature.com/articles/s41523-025-00793-0
https://www.nature.com/articles/s41523-025-00793-0
https://www.nature.com/articles/s41523-025-00793-0
https://www.nature.com/articles/s41523-025-00793-0
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Courtesy of Drs. James Bates and Craig Shriver 
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Courtesy of Drs. James Bates and Craig Shriver 
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https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository 

https://www.millenniumcohort.org 

https://www.mvp.va.gov 

https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
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https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
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https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Department-of-Defense-Serum-Repository
https://www.millenniumcohort.org/
https://www.mvp.va.gov/
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Engineer’s Dream: Develop A Continuum

Pre-Cancer Dx 
Biosamples and Datasets

• Predisposition (molecular)
• Lifestyle (surveys, CWD)
• Health records and family history
• Operational history
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Courtesy of Drs. James Bates and Craig Shriver 
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Murtha Cancer Center Research Program Longitudinal Cohorts
Predisposition, Exposures, and Disease(s)

Return of ACMG  
Genetic Results

DoDSR

ILER
MILCO
VMOAT

Known Biosignature A

Known Biosignature B

New Biosignature C

New Biosignature D

Predisposition

Exposures
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https://www.jpc.capmed.mil/leadership.asp
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DoDSR

Pre-Cancer Dx VA/DoD 
Biosamples and Datasets

MILCO

http://cancergenome.nih.gov/
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Cancer Case #1 Trajectory

Cancer Case #2 Trajectory

Comorbidity Cofactor Trajectory

Residence / Geospatial Cofactor Trajectory

Courtesy of Paul Fearn

Need Patient Journey Lines/Trajectories: Cancer + Heath Factors
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Research Projects
Since the launch of the program, BD-STEP fellows have initiated diverse studies 
using VA health care data resources. These including predicting hepatocellular 
carcinoma in hepatitis VA patients using a cohort of more than 180,000 Veterans, 
comparing frailty assessment via clinical teams and machine learning to predict 
mortality in patients with congestive heart failure, and characterizing dynamic 
biological changes associated with prostate cancer progression in obese patients.

Service Projects
In addition to each fellow's individual research project, funded fellows spend 25%
of their time on a Service Project that is of direct value and impact to the VA
health care system and/or the fellowship. Service projects will be selected by the 
BD-STEP Coordinating Center based on their significance and impact on identified 
program and health care system needs.

https://www.research.va.gov/naii/BD-STEP/ 

50 participants 
12 current cohort

https://www.research.va.gov/naii/BD-STEP/
https://www.research.va.gov/naii/BD-STEP/
https://www.research.va.gov/naii/BD-STEP/
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Questions?  

dr.jerry@usc.edu
@jleePSOCService to others is the rent you pay for 

your room here on earth – Muhammad Ali

Thanks!  
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https://mc2dp.data-commons.org 

Updated: 10/13/2025

Courtesy of Bob Grossman

https://mc2dp.data-commons.org/
https://mc2dp.data-commons.org/
https://mc2dp.data-commons.org/
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Courtesy of Drs. James Bates and Craig Shriver 
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