Catching More Fish from the
Stream

Metabolomic Biomarkers Using
Preservation by Extraction and Fixation (PREF)

Dean Troyer, MD
Raymond Lance, MD

Jeff Shuster, Ph.d.
Co-inventors with Metabolon, Durham, NC

Durham, NC

=
= METABOLON

EVMS

Eastern Virginia Medical School

John Semmes, Ph.d.
Rick Drake, Ph.d.

Cancer Biology and Infectious Disease Research Center
Eastern Virginia Medical Center, Norfolk Va

Kay Lawton, Ph.d.
Joe Vick



WHY DO PATIENTS AND DOCS NEED
BIOMARKERS?
People Differ - Diseases Differ

“...we knew that there were... cancer patients ..

Letter to the editor WSJ
Dec 2, 2009
Joseph R. Barrie, MD

who did well no matter how little we did

who did poorly no matter how much we did

and that there were
some for whom our interventions were of value...”




lagnosis by Pathologist
Using Microscope




BIOMARKERS BY HISTOLOGY — Some are Easier than Others

Jamie Hyneman or the Walrus?

Tom Sellek or The Red Baron?

Where's the Governor?







How Diagnosis Works
Tissue Is Fixed to Prepare Slide

Tissue Biopsy
From Patient

Fixative
(Formaldehyde)




Preservation by Extraction and
Fixation

2,400 Biochemicals
(Metabolites)

—>  Histology




METABOLOMICS




Genomics — 25,000 Genes
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Transcriptomics — 100,000 Transcripts
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Proteins cross-linked by formaldehyde

Epitopes for antibodies “covered” by cross-linking
Water and Metabolites remain in place
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Alcohol Fixatives
“Coagulants” vs. Cross linking

Water
Proteins e Alcohol

Metabolites



TISSUE IS STILL THE ISSUE
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Tumor

Tumor e M s i
Undiluted by Blood or Urine

Serum prolein profile
after tumor passage
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Sreekumar. S Nature 457 910-915



Are Metabolites Prognostic?
Sarcosine in pCa Tissues

Benign PCA
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What Collaborations?

e Diabetes

* Transplantation/allografts
 Animal Models

* Food processing

* Materials Sciences?!

Anything that can be sectioned and
examined under a microscope
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