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Towards Precision Medicine and a 
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A Precision Medicine Strategy 



Exposome: p53 Tumor Suppressor is at 

the Crossroads of the Exposome and 

Cancer Genome 



Examples of Chemical Agents Causing 

Cancer 



Exposome: Exampels of Chemical and 

Physical Agents Causing Cancer and 

related TP53 Mutations in Human Cancer 



P53 and Liver Cancer 



Chronic Inflammation and Infection can 

increase Cancer Risk 



Obesity is a Chronic Inflammatory 

Disease 



Health Disparity: Increase Expression of 

Serum Pro-Inflammatory cytokines is 

associated with Lung Cancer Risk, 

Diagnosis and Survival 



Combination of Serum IL-6 and IL-8 is a 

robust Prognostic Classifier of Stage I 

Lung Cancer 



Involuntary Smoking (Exposure to 

Secondhand or Environmental Tobacco 

Smoke is Carcinogenic to Humans 



Molecular Epidemiology of Lung Cancer in 

Never Smokers 



Precision Medicine: Information 

Commons 



Knowledge of Non-Small Cell Lung 

Cancer has Evolved Substantially in 

Recent Decades 



Precision Medicine: Information 

Commons 



Epigenome: Micro RNA and Cancer 



Different Mechanisms of Action of Mature 

micro RNAs 



Hypothesis: Micro RNAs are Associated 

with Lung Cancer Diagnosis and 

Prognosis 



Epigenome: Commonly Up-Regulated 

micro RNAs in Carcinomas 



Increased miR-21 Expression in Human 

Lung Cancer is Associated with Poor 

Prognosis in Three Cohorts 



Increased miR-21 Expression is 

Associated with Poor Prognosis in 

Multiple Types of Cancer 



High miR-21 Expression is a Prognostic 

Classifier in Multiple Cohorts of Colon 

Cancer 



Chemican Carcinogensis, Chemotherapy: 

Cancer’s Continuing Core Challenges 



High Expressio nof miR-21 is Associated 

with a worse Therapeutic Response and 

Survival in two Cohorts of Colon Cancer 

Patients treated with Adjuvant 5-FU 



Examples of the Mechanistic 

Underpinning of miR-21 in Human Cancer 



miRNAs are secreted by Cancer Cells in 

Exosomes and can Reach and Bind TLR8 

Receptors in the Endosomes of 

Surrounding immune and Muscle Cells 



A Goal of Precision Medicine is to Identify 25%  

of Stage I Lung Cancer Patients whose Cancer will recur 

Observe Adjuvant  immuno- and 

chemo-therapy 

25% of stage I patients 

recur and die of disease. 

Stage I patients after curative surgery 

High risk 

Stage IA 
<3cm, N0 

Stage IB 
3-5cm, N0 

Surgery Surgery 

Low risk 

High risk patients 

who may have occult 

metastasis 

INFORMATION 
COMMONS 

Exposome 
Genome 
Transcriptome 
Epigenome 
Microbiome 
Metabolome 
Clinical Information 
Epidemiological data 

• Decrease False Positive Rate of 96.4% 

• Decrease Financial Cost  

• Improve Patient Care 

• Guide Mechanistic Studies 
8168-CH 



Colon Cancer Biomarkers: Inflammation-

Related Gene Expression 



Hypothesis 



miR-21 Expression 



Further proof 



4-gene classifier 



Meta-analysis 



Mechanistic Cancer Biomarkers 



Prognosis of Stage I Lung Adenocarcinoma 



Early stage cancer 



Epigenome 



DNA methylation 



Epigenetic signature 



Combined score 



Metabolome 



Tumor metabolism 



Urinalysis 



Lung Cancer Metabolome 

 and Prognosis 

 

7162B-CH 

Mathe, E…Harris, CC, Cancer Res., 74:  3259-70, 2014 

Metabolites (urine) 

•Creatine riboside* 

•N-Acetyl Neuraminic acid* 

•Cortisol sulfate 

• 561+            *tumor also 

n=469 
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Creatine Ribose is Positively  

Correlated in  Cancer and Urine  

*** 
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r = 0.6; P =0.006 

Tumor 

Non Tumor 

p <0.00005 

Lung Adenocarcinoma 

(targeted UPLC-MS/MS) 

N = 48 (Tumor), 48 (Non Tumor) r = 0.6, p = 0.006 
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Precision Medicine:  LUNG CANCER 

Premature deaths caused by smoking and exposure 

to secondhand smoke, 1965-2014 

Report of the Surgeon General, 2014 
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Year of Diagnosis 

Lung & Bronchus 

Female 

Male 

Cancer Statistics (ACS), 2014 

Siegel, R., et al., CA Cancer J Clin, 64: 9-29, 2014 

Report of Surgeon General, Executive Summary, 2014 



8864-CH 

Smoking Prevalence and Cigarette 

Consumption in 187 Countries,  1980-2012 

Ng, M., et al., JAMA, 311(2):  183-192, 2015 

• Estimate Age-Standardized Prevalence of Daily Smoking in 2012 among Men 



Low-Dose CT Screening for Lung Cancer  

Detects Early Stage and Reduces Mortality 

Stage of Lung Cancers Diagnosed

After Positive CT Screening
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20% 

reduced 

mortality 

by CT 

X-ray 

LDCT 

n=53,454 participants 

Current/former heavy 

smokers, 55-77 y.o. 

X-ray 
n=26732 

LDCT 
n=26722 

Low-Dose CT 

• False Positive Rate = 96.4% 

8167-CH 
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Analogy of the Number of Lung Cancer Deaths Averted with 

Annual Spiral CT Scans, Compared to the Total Number of 

Scans Done 

Andrew Lazris and Erik Rifkin:  Interpreting Health Benefits And Risks 

Lung Cancer False Positive 
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Low-Dose Computed Tomography (LDCT) 

Individuals Lung Cancer  

Screening 

NLST reports 

benefits for high 

risk individuals 

(2011) 

CMS announces 

Medicare 

coverage (2015) 

Affordable Care 

Act mandates 

coverage 

(2015) 

USPSTF 

recommends 

LDCT (2013) 

• High risk:  age 55-74, 30 pack-year history, quit within 15 years or current 

smoker 

• Need to identify high risk individuals outside criteria? 

• Need to identify individuals within the criteria and prioritize those with 

the greatest risk? 

• 8.8 million Americans were LDCT-eligible (2010) 

 



A Goal of Precision Medicine is to Identify 25%  

of Stage I Lung Cancer Patients whose Cancer will recur 

Observe Adjuvant  immuno- and 

chemo-therapy 

25% of stage I patients 

recur and die of disease. 

Stage I patients after curative surgery 

High risk 

Stage IA 
<3cm, N0 

Stage IB 
3-5cm, N0 

Surgery Surgery 

Low risk 

High risk patients 

who may have occult 

metastasis 

INFORMATION 
COMMONS 

Exposome 
Genome 
Transcriptome 
Epigenome 
Microbiome 
Metabolome 
Clinical Information 
Epidemiological data 

• Decrease False Positive Rate of 96.4% 

• Decrease Financial Cost  

• Improve Patient Care 

• Guide Mechanistic Studies 
8168-CH 
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