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1. Broad Overview
2. Chemoprevention Study Analysis with JMP Products

• Data Exploration and Cleaning with JMP, JMP Pro, and JMP Genomics
• Complex Analysis with JMP Genomics

3. Detailed Overview: what else is in these tools?
• JMP
• JMP Pro
• JMP Genomics
• JMP Public
• JMP Clinical
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POTENTIAL IN DRUG DISCOVERY AND LIFE SCIENCES

Data-rich environment for application of modern machine learning methods
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KEY OPPORTUNITY AREAS
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• New Compound and Drug Repurposing 
• Mining on chemical structures to propose new compounds
• Repurpose drugs on market based on affected biological pathways

• Biomarker Discovery
• Prognostic and Predictive models using genomic signatures

• Medical Imaging
• Image classification methods to provide less-subjective assessment 

• Toxicity Signals in Clinical Trials
• Predict potential safety concerns, sub-group analysis

• Clinical Trial Operational Integrity and Quality by Design
• Modern risk-based assessment for site operational integrity and selection
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HIGHLIGHTING SUCCESSES 

• Clinical Decision Support Systems
• Chemical Compound Mining
• Biomarker Discovery

• Prognostic: Determine whether patient 
should receive treatment

• Predictive: Patient outcome specific to 
treatment (Drug label/Companion diagnostic)

© 2018 DIA, Inc. All rights reserved. Page 5

C opy r igh t  ©  2012 ,  S A S  I ns t i t u t e  I nc .  A l l  r i gh t s  r es e r v ed .

JMP IN LIFE SCIENCES
Genomic Analysis “Pipeline”

NGS Technology
Alignment, 
Summarization, 
Variant Calling

Personalized 
Health Care

Genomic Analysis, 
Visual Discovery, 
Clinical Prediction
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JMP Family of Products
Drug Discovery

Discovery
Biomarker

Lead compound

Pre-Clinical
Biological     

Test

Clinical Trials
Safety    

Efficacy 

Manufactoring
New Drug

Post Clinical
Pharmaco-
vigilance 

JMP Genomics
JMP Clinical

JMP/JMP PRO 

Omics and genetics for biomarkers

Drug safety and efficacy during trials and on the market

Data cleaning, mining, target identification, formulation development, design of experiment  

SAS 
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EXAMPLE INCREASINGLY COMPLEX BIOLOGICAL EXPERIMENTS

• Identify biomarkers in differential molecular expression signatures for normal vs. 
polyp tissues attributable to chemoprevention therapy in FAP

• Molecular expression baseline measurements taken on normal tissue prior to 
treatment, follow-up mRNA collection on polyp and normal tissue after 6 month 
treatment (Drug vs Placebo)



7/19/19

C o p y r i g h t  ©  2 0 1 2 ,  S A S  I n s t i t u t e  I n c .  A l l  r i g h t s  r e s e r v e d . 5

C opy r igh t  ©  2012 ,  S A S  I ns t i t u t e  I nc .  A l l  r i gh t s  r es e r v ed .

EXAMPLE CHEMOPREVENTION STUDY ANALYSIS WITH JMP PRODUCTS

Analysis Outline
• Explore Study Design and Clinical 

measurements in JMP/JMP PRO

• Complete RNA-seq analysis in JMP 
Genomics

• Analysis Reporting and Communication 
with JMP Public

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE94919
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SOFTWARE FOR LIFE SCIENTISTS

• JMP*
• JMP Pro
• JMP Genomics*
• JMP Clinical
• JMP Add-Ins
• JMP Live*
• SAS*

JMP FAMILY OF PRODUCTS

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE94919
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JMP DATA TABLES

Experimental Factors Expression levels, 
or genetic variants
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JMP (AND JMP PRO)

Lots of point-and-click tools for data cleaning (and much more)



7/19/19

C o p y r i g h t  ©  2 0 1 2 ,  S A S  I n s t i t u t e  I n c .  A l l  r i g h t s  r e s e r v e d . 7

C opy r igh t  ©  2012 ,  S A S  I ns t i t u t e  I nc .  A l l  r i gh t s  r es e r v ed .

JMP (AND JMP PRO)

• Easily recode data,
• Parse information, e.g., pull out components from 

“Title” or “Source” columns
• Create new graphs by drag-and-drop
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SAS
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WHEN TWO SOFTWARE PACKAGES LOVE EACH OTHER 
VERY MUCH… 
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Interactive 
Visualization

Powerful
Analysis

JMP GENOMICS
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JMP 
GENOMICS OVERVIEW

• Over 200 customized genomic analysis 
reports

• Several pre-defined workflows to string 
together analyses

• Recent development focus:
• NGS data import/QC/analysis
• Genetic diversity and relatedness
• Linkage Mapping and QTL
• Multi-trait predictive modeling 
• Cross evaluation for plant breeding
• DNA Methylation 
• Virtual Twins
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UNIQUENESS OF JMP GENOMICS 

Ø Broad and Deep Library of Statistical Methods
Ø Interactive graphics and tables
Ø Point-and-Click GUI and programming/scripting
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JMP GENOMICS: BROAD SCOPE, DEEP FEATURES 

Ø Genome-Wide Association Studies (GWAS)
Ø Linkage Mapping, QTL, and Plant Breeding Analysis
Ø Complex Analysis for Expression, Metabolomics, Proteomics
Ø Next-generation Sequencing
Ø Pattern Discovery, Predictive Modeling and Cross Validation
Ø Integrated Clinical and Genomic data
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LIBRARY OF STATISTICAL METHODS
JMP GENOMICS
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Import Engines
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DNA Variant Analysis
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Gene Expression: Normalization
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Gene Expression: Quality Control
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Gene Expression: Modeling
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Simple to Complex Modeling Options
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Exploratory Pattern Discovery
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Predictive Modeling Methods 
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Model Assessment and Comparison
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Subgroup Analysis 
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HIGHLIGHTING EXAMPLES
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SEQC CONSORTIUM
MAQC SOCIETY TECHNICAL PERFORMANCE OF NGS TECHNOLOGIES

• Assess predictive performance 
and reproducibility of microarray 
and NGS technology for 
pharmacogenomics and 
toxicogenomics

• Over 100 researchers across 
more than 12 dozen institutions
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SEQC CONSORTIUM NEUROBLASTOMA DATA PREDICTION

• NB_Microarray (Gene level intensities: 43291 predictors)

• NB_NGS_MAVG (Gene level counts : RNA-seq, 60778 
predictors)

• Neuroblastoma survival endpoints (OS_HR 86 
samples)

• Eight classification methods for prediction
• Discriminant analysis 
• Distance Scoring 
• K-Nearest Neighbor 
• GLM Selection
• Logistic Regression 
• Partial Least Squares
• Partition Tree
• Radial Basis Machine 

• 5-fold Cross-Validation 
• AUC
• Accuracy
• RMSE

NB_Microarray NB_NGS_MAVG

Accuracy Comparison 
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SEQC CONSORTIUM PREDICTIVE PERFORMANCE OF TECHNOLOGIES

• Factors contributing to variability in predictive performance of gene-level data on 
neuroblastoma survival endpoints

• Analysis, predictive methodology, and model size key contributors

P=0.0044

P<0.0001
P=0.0033

P=0.0003

P=0.0588
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Proficiency in Prediction (Guess what software was the red star…)

*
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DISCOVERY AND 
PREDICTION HOSPITAL BIOMARKER UTILITY TO PREDICT SEPSIS SURVIVAL
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SEPSIS SURVIVAL Analysis outline
• Background and Goal

• Sepsis outcome combination of demographics, clinical signs, and biomarkers.  
• Develop clinical + biomarker panel to predict sepsis survival

• Study
• 1,152 suspected sepsis cases enrolled in ER hospitals.  
• Clinical measures and blood (plasma metabolites and proteins) collected at admittance and 24 

hours
• 31 Sepsis Non-survivors, 89 Sepsis Survivors, 29 SIRS criteria non-sepsis

• Analyses
• Kernel Density distributions
• PCVA to explain metabolite variability across clinical measures
• ANOVA

• Sepsis Non-survivors Vs. Survivors
• SIRS Vs. Sepsis Survivors

• Predictive Modeling and Cross-validation
• External validation data sets
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DISCOVERY AND 
PREDICTION SEPSIS METABOLITE PROFILES

• Data exploration necessary to understand quality and drive further analysis
• Kernel densities, PCA of metabolite concentrations grouped by clinical dysfunctions.  PVCA 

of factors contributing to metabolomic variability



7/19/19

C o p y r i g h t  ©  2 0 1 2 ,  S A S  I n s t i t u t e  I n c .  A l l  r i g h t s  r e s e r v e d . 20

C opy r igh t  ©  2012 ,  S A S  I ns t i t u t e  I nc .  A l l  r i gh t s  r es e r v ed .

PATTERN 
DISCOVERY INTEGRATIVE EXPLORATION OF SEPSIS BIOMARKERS

• Cross-correlation analysis
• Metabolites for sepsis survivors/nonsurvivors across time
• Metabolites correlating with proteins 
• Transcriptome vs metabolome for “hypothetical association mapping” of genes to 

biochemical profiles
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ANOVA 
MODELING

DIFFERENTIAL METABOLITE CONCENTRATIONS FOR SEPSIS SURVIVAL
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CLINICAL 
PREDICTION

DERIVATION AND TESTING PREDICTIVE SEPSIS BIOMARKER PANELS

• Robust predictive modeling, advanced predictor filtering, cross-validation, model 
comparison, and test set evaluation 

• Predictive utility for sepsis survival with clinical and biomarker signatures
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JMP Genomics Online Resources

https://www.youtube.com/watch?v=DmaKz4NOURk

https://www.jmp.com/en_us/software/genomics-data-analysis-software.html

Other resources:
• www.jmp.com/jmpg
• Blog series Genetic 

Association with JMP 
Genomics
(https://community.jmp.com/t5/JMPer-
Cable/Genetic-Association-with-JMP-
Genomics/ba-p/205372)

• Blog series Expression 
Analysis with JMP 
Genomics 
(https://community.jmp.com/t5/JMPer-
Cable)

https://www.youtube.com/watch?v=DmaKz4NOURk
https://www.jmp.com/en_us/software/genomics-data-analysis-software.html
http://www.jmp.com/jmpg
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PUBLISH RESULTS AT PUBLIC.JMP.COM

Publish interactive results as web 
reports on JMP Public:

https://public.jmp.com/packages/JM
P-Genomics-QK-Mixed-Model-
Workflow-Rep/js-
p/5cf6a6a92f411c0f2055177d
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JMP 
CLINICAL

OVERVIEW

• Targeted Solution for safety and early efficacy in Clinical Trials
• Data monitoring for operational site quality, medical safety monitoring and early efficacy, oncology

• Customized to automate report analyses using CDISC standard
• (SDTM/ADaM/SEND) data structure

• Build role-based clinical trial analysis (shareable) reviews
• User Configurations to enable collaborative clinical trial analysis

https://public.jmp.com/packages/JMP-Genomics-QK-Mixed-Model-Workflow-Rep/js-p/5cf6a6a92f411c0f2055177d
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CLINICAL DATA SCIENCE

What count/percent of subjects on 
drug had a serious adverse 
event? 

What medications were those 
subjects taking?

Did those subjects have 
abnormal lab results?

For selected subjects, what 
is the complete patient 
profile or narrative?
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ONCOLOGY 
CLINICAL TRIALS ANALYSIS CHALLENGES

• Creating deterministic/consistent endpoints for 
tumor response 

• Data capture and evaluation of solid tumor lesions

• Appropriate Analysis and Visualization of early 
efficacy
• Complex trial designs and small sample sizes
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EFFICACY SIGNALS FDA INDUSTRY GUIDANCE FOR CLINICAL TRIAL ENDPOINTS

• Survival Analysis (OS)
• Time to Death

• Progression Free Survival 
Curves (PFS)
• Time to “disease progression” OR 

Death

• Objective Response Rate 
(ORR)
• Trend and summaries in “Best” 

Response
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DETECTING EARLY 
EFFICACY SIGNALS

EFFECTIVE TUMOR RESPONSE VISUALIZATION

Waterfall Plots
• Ordered Quantitative 

Best Response

Time Trend Plots 
• Tumor Burden response 

across time
• Nicknames: Line, Spider, 

Spaghetti Plots

Swimmer Plots
• Qualitative response and 

duration
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JMP 
INTEGRATION ANALYTIC HUB

• JMP integrates with SAS, R, Matlab, Python
• Load DLL functionality allows integration with other 

tools as well
• Add-in architecture (analogous to R packages) extends 

JMP functionality 

https://community.jmp.com/
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JMP Life Sciences 
Leading Professional Statistics Software for Data Sciences 

Ø Analytical
Ø Deep statistical and analytical capability
Ø Statistical transformation and modeling through visualization
Ø Dynamic model selection according to data 

Ø Graphical
Ø Drag and drop to create graphics
Ø Interactive graphic for every statistical results
Ø Statistical model application on the fly 

Ø Practical
Ø Communication hub 
Ø Easy to learn and use without coding
Ø Seamless connection between graphic and data table
Ø Beginning to End: design, prepare, analyze, mining and report
Ø Instant discovery for meaningful conclusion 
Ø Statistical approach for every industry and every job function associated with data

Questions? Let us help! 

support@jmp.com
ruth.hummel@jmp.com

https://community.jmp.com/
mailto:support@jmp.com
mailto:ruth.hummel@jmp.com

