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Abstract: Precision medicine is experiencing rapid growth and acceptance in the 

health-care landscape as a driving force for the future of medicine and is defined by 

the development of treatment strategies that are tailored to groups of patients based 

on specific biomarkers. Current precision medicine driven clinical trials assign 

patients to therapies based on the genetic alterations that are thought to be driving 

their diseases/cancers. BERG has validated the vision of Interrogative Biology® 

Platform to understand patients by “phenotype” rather than “genotype” by 

integrating molecular data directly from a patient with clinical and demographic 

information to develop artificial intelligence driven clinical trials. BERG is applying 

Bayesian causal inference to deconvolute unstructured clinical and molecular data 

and integrate this into models with cause and effect relationships that infers the 

health status of patients and outcome driven trials At BERG, we have implemented 

an industrial level high throughput metabolomics platform providing both high 

quality and depth of information allowing for reliable and broadest capture of the 

metabolome for the pre-clinical and clinical matrices analyzed. Highlights of the 

BERG’s in-depth patient stratification approach as well as a route of complementary 

biomarker discovery will be presented.

Keywords: biomarker; phenotype; omics; clinical; stratification. 

3



4

SYSTEMS BIOLOGY

DNA

RNA

Proteins/Enzymes

Metabolites

Genomics

Epigenomics

Transcriptomics

Proteomics

Metabolomics

Lipidomics
Environment

…Pure genomics is 
almost blind to the 
environmental 
elements….
Pharmacogenomics
(2015), 16(7), 737–754
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Chromatography

Bioinformatics    

Systems-Level Annotation of a Metabolomics Data Set Reduces 25 000 Features to Fewer than 1000 Unique Metabolites

Nathaniel G. Mahieu and Gary J. Patti* 

Department of Chemistry, Washington University, St. Louis, Missouri 63130, United States

Anal. Chem., Publication Date (Web): September 15, 2017. Copyright © 2017 American Chemical Society
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Szymanska E., Saccenti E., Smilde A. and Westerhuis J. (2012). Metabolomics, 8:3-16 

Nsamples

Pvariables

….. It is becoming increasingly evident that many 

biological studies are underpowered with regard to 

their ability to come to a robust and statistically 

significant and justifiable biological conclusion .…. 

…Ensemble methods like bagging and random forest are practical for mitigating both underfitting and 

overfitting, as we’ve seen with our regression and classification examples….

NATURE METHODS, Vol14, No.10, pp 933-934, October 2017
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Hydroxyisocaproic acid/nicotinamide ratio in 
CSF 1 hour after administration

10 mg/kg Ketamine, I.P.                    1 hour after administration

10 mg/kg LY3020371, I.P. 1 hour after administration

Common pathways -
GRIA2(mGlu2/3) and ADORA1 –
are predicted to be activated in 
Hippocampus.

Metabolomics 

approaches 

to tackling 

MOA in 

preclinical

animal study.

Ketamine has been tested in treatment-resistant bipolar disorder, major depressive disorder, and people in a 
suicidal crisis in emergency rooms. Wikipedia

Common markers found in CSF

Comparative Effects of LY3020371, a Potent 
and Selective mGlu2/3 Receptor Antagonist, 
and Ketamine, a Non-Competitive NMDA 
Receptor Antagonist, in Rodents: Evidence 
Supporting Use for the Treatment of 
Depression.
Witkin JM, Mitchell S, Wafford K, et al. 

J Pharmacol Exp Ther. 2017 Jan 30. doi: 
10.1124/jpet.116.238121.
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Multi-omics + AI
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BERG has validated the vision of Interrogative Biology® 

Platform to understand patients by “phenotype” rather 

than “genotype” by integrating molecular data directly 

from a patient with clinical and demographic information 

to learn predictive patterns. 
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TECHNOLOGY: INTEGRATED PHENOME 
ASSESSMENT

IN HOUSE MULTI-OMICS PROTOCOLS:

PROTEOMICS        400+ (BIO FLUIDS) 
PTM               4000+ (TISSUE/CELLS) 

LIPIDOMICS 110+ OXIDIZED/MEDIATORS
1100+ STRUCTURAL

METABOLOMICS   600+ POLAR ENDOGENOUS METABOLITES

CAPABILITY ~ 6000 SAMPLES PER YEAR
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Preclinical: Earlier biomarkers associated with MOA

Phase I: Biomarkers for Adverse Events

Phase II: Biomarkers for Efficacy

Phase III: Assessment of  Utility of  Biomarker Panel in Broader Population
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This is an open label trial evaluating BPM 31510 as a single agent in 

patients with advanced refractory solid tumors. This is a dose-finding trial 

currently on-going at the following clinical sites: Weill Cornell Medical 

College, MD Anderson Cancer Center, and Palo Alto Medical Center.
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BERG AI CLINICAL INFORMATION SYSTEM

Longitudinal Molecular and Clinical Profile 
Patient Dashboard

Statistical Analysis

Cause-and-effect Networks

Candidate 
CDx markers

TM

TM

Patient 

Stratification

Validation
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Potential Top 10 Molecules In Blood Measured Before 

Initial Treatment That Potentially Predicts Benefit To

BPM 31510 Treatment

DECISION SUPPORT TOOLS TO HELP MANAGE 
PATIENT TREATMENT 

CDx markers higher on 
patients with Overall 

Clinical-Benefit

CDx markers lower 
on patients with 
Clinical-Benefit
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Conclusions
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• There are major challenges implementing and streamlining precision 
medicine in global healthcare and clinical trial development

• However, there are solutions that unravel the paradox of giving the 
right drug, to the right person, at the right time

• These solutions can be beneficial if engaged early on in clinical trial 
development using phenomic technologies
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