
The BTTSR provides for the acquisition, multi-modality processing, and archiving of well-annotated human
biospecimens that is seamlessly integrated with histology and tissue analysis services. Three major activities are
provided by this shared resource: 1) the biorepository for human tumor specimens that are acquired during
diagnostic and therapeutic procedures from consented subjects with associated blood, urine (when
applicable), and CSF (when applicable), and that are linkable to clinical and diagnostic and made available to
MCC investigators; 2) tissue histology and technology for state-of-the-art molecular morphology/biomarker
applications, and 3) histopathologic expertise for validation of diagnostic parameters on biorepository
specimens, and assistance in the interpretation of human and mouse tissue pathology. Each major activity is
coordinated by an expert faculty co-director. Dr. Vandenberg (STT), an experienced pathologist, is overall
Director of the BTTSR, Dr. Schwab (STT) oversees the biorepository clinical affairs and sample collection and
distribution, and Dr. Varki (STT) oversees the histology and tissue technology applications in human samples
and animal models. The BTTSR assists in the formulation of targeted prospective collections for clinical trials or
for translational research projects directed at biospecimens that need specific parameters, in addition to routine
tissue collection during diagnostic or therapeutic procedures. Tissue technology includes multi-label
immunohistochemistry, multiplexing immunofluorescence, and in situ hybridization in addition to analytical
microscopy for molecular morphology, including spectral imaging. The state-of-the-art laser-capture
microscopy in the tissue technology resource provides an important resource for performing
genomic/expression profiling and proteomics on tissue sections with complex tumor cell heterogeneity and
complements the biomarker discovery capabilities performed in this facility

Abstract

Services Provided

Utilization and Capacity

Value Added 
• Seamless integration of biospecimen acquisition, archiving and morphologic 

applications to permit the optimal use and access to annotated human 
tumor tissue that otherwise would not be available for translational research. 

• Human tissue acquisition organized by a full-time Pathologists’ Assistant to 
ensure standardized tissue acquisition for all tumor/organ sites.

• Personnel with expertise in all aspects of tissue handling, histopathology, 
mouse models, and biomarker detection for:

 Project planning involving human tissue research.
 Troubleshooting biomarker detection procedures.
 Customized fresh (and viable) tissue processing.
 Training personnel in individual MCC laboratories.

• Patient Consenting; Tissue Collection, Processing And Storage
• Human Xenograft Biospecimen Repositories
• Blood, Urine, and Saliva Samples
• MCC Associated Biorepositories 
• Histology and Multiple-Modality Biomarker Detection in Tissue 
• Training and Consultation

Scott VandenBerg, MD, PhD, Director /  Richard Schwab, MD, Co-Director / Nissi Varki, MD ,Co-Director
Biorepository and Tissue Technology Shared Resource (BTTSR)

Facilities and Location

Personnel

Key Instrumentation
Biorepository
• ThermoFisher Revco® UxF and Ultima PLUS, and Sanyo VIP -80°C Freezers
• MVE and Thermo Forma Cryo3 Automatic LN Freezers
• Nanodrop 2000c spectrophotometer
• Class IIA biosafety cabinets
• ABS Arcturus XT LCM system
Histology/Immunohistochemistry/Tissue Technology
• Ventana Discovery Ultra Automated Slide Preparation System
• Li-Cor Odyssey Infrared In-Cell Western/Fluorescent ELISA Imaging System
• CRi/Caliper Nuance Multispectral Imaging System
• Multiple Tissue Processors, Embedding Stations and Cryostats/Microtomes, 
• Tissue Micro-Array Production

Operational and Proposed Budget

Future Directions
• Developing innovative applications of dual ISH/IHC or IF labeling and 

fluorescence multiplexing in tissue sections aimed at better defining 
heterogeneous tumor cell populations.

• Development of  the capacity for routine viable cell processing/short-term 
normoxic/hypoxic conditions.

• Optimization of LCM technology for the study of heterogeneous tumor cell 
populations using biomarker-directed micro-capture.

Recharge Rates and Cost Effectiveness
Recharge rates are calculated on the basis of cost of services including labor
reagents, supplies and expendable costs. Labor costs are partially supported by
the CCSG funding so MCC investigators receive a subsidy on their rates.
Recharge to non-MCC investigators includes the full cost, including full labor
costs. Examples of the BTTSR histology rates are shown (below left). The table,
below right, shows a price comparison with other academic and commercial
providers.

Biorepository and Tissue Technology:
• Moores Cancer Center (MCC) (520 sq ft)
• Center for Advanced Laboratory Medicine 

(CALM) (1108 sq ft)

Histology:
• MCC (520 sq ft)

The BTTSR is supported by a mixture of recharge activity, CCSG and other 
grant/institutional funds as described in the History & Institutional Support.

Scott VandenBerg– Director 
Richard Schwab – Co-Director 
Nissi Varki–Co- Director
Sharmeela Kaushal-Staff Research Associate
Edgar Masmilla, Pathologists’ Assistant 
Maryann Lawrence–Staff Research Associate
Gina Liang– Staff Research Associate
Donald Pizzo– Staff Research Associate

BIOREPOSITORY
Inventory Innovation

Histology and Tissue Technology

Biospecimen acquisition, especially
tissue, is a collaborative effort that
is highly integrated with the
clinics/surgical suite and surgical
pathology such that optimally
preserved, accurately annotated
specimens are obtained.

E-Consenting research project in
collaboration Dr. Lucila Ohno-
Machado’s team aims at creating a
user friendly, more effective
consenting system that can
incorporate better educational and
patient feedback activities.

CONSENT TEXT

EDUCATIONAL TEXT

FEEDBACK SURVEY

An important determinant for maximizing tissue
acquisition into the Biorepository is tracking the
success of the consenting process and tracking
consented patients by specific clinicians and organ-
site as show in a screen shot of a pivot table from
the tracking database .

Schematic of Tissue Acquisition by the 
Pathologists’ Assistant and Team

BROWN (RNA)  wt EGFR
Purple (peptide) EGFRvlll

Dual labeling with RNAscope technology and chromogenic IHC permits 
resolution of the heterogeneous tumor cells in a human GBM

Fluorescence multiplexing correlates the expression of uPAR with EGFR signaling at p-
Tyr-845 in a GBM with a EGFRvlll mutation.

Image analysis with Inform Software on a Zeiss Axioimager2 quantifies the
amount of desmoplasia in a FFPE tissue section of a human pancreatic
adenocarcinoma.
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