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Abstract 

High quality biospecimens with appropriate clinical annotation are critical in the era of biomarker discovery in 

personalized medicine. Several pre-analytical variables affect human biospecimen integrity for biomarker research 

in cancer. This situation is applicable to a variety of biospecimens including plasma/serum and fixed cancer 

tissues used for biomarker analysis. The U.S. National Cancer Institute (NCI) Biorepositories and Biospecimen 

Research Branch (BBRB) was established in 2005 to coordinate NCI’s biospecimen resource activities and 

address those issues that affect access to the high quality specimens for biomarker research. A Biospecimen 

Research Network (BRN) was established to fund research to develop additional evidence-based practices used to 

develop serum and tissue biomarkers for human biospecimen integrity. We describe the development of assays 

and identification of biomarkers that may be used as sentinel markers of plasma/tissue stability in biobanks using 

mass-spectroscopy proteomics, circulating miRNA and immunostaining of FFPE tissues (AQUA technology). 

The first NCI/BBRB-funded project involves the identification of protein biomarkers using mass-spectrometry 

and illumina arrays in serum obtained from breast cancer and matched normal subjects, to develop guidelines for 

blood collection and storage. A second project studied effects of pre-analytical variables on circulating miRNA 

and identification and validation of new and improved housekeeping miRNA and biomarkers associated with 

breast cancer.  In another study, a series of biomarkers have been validated by construction of tissue microarray 

(TMA) from 93 breast cancer specimens with known time to fixation as a pre-analytical variable. A tissue quality 

index (TQI) model was generated to predict the time to fixation and tissue quality by studying a subset of 

biomarker proteins in breast cancer tissues using AQUA scores. This presentation will outline the progressive 

efforts taken by BRN, investigator-led projects to identify and validate biomarkers for human biospecimen 

integrity.  
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