
Importance of Specimen Collection and Storage in 
Immunologic Biomarker Development

ML Disis, Y Dang, M Slota, J Childs, D Higgins, N Bates, H Lu, B O’Byrne, E Jackson, LG 
Salazar, T Clay, V Maino, S Ghanekar, H Maecker, and members of the Immunologic 

Monitoring Consortium
University of Washington, Duke University, BD Biosciences, Coulter, Stanford University 



Qualitative

Quantitative

Hypothesis
Generation

DISCOVERY

Need for High Quality Stored Specimens for Future Analysis

Effectors

Environment

Host

Biomarker Pyramid

ELISPOT
Tetramer
Cytokine staining
Humoral immunity
NK, Th phenotype, etc.

Cytokines
Expression array (tumor)
Epitope spreading
GWAS

SNPs
GWAS
HLA



Sample Collection

Lymphocytes/PBMC
Peripheral Blood RNA

DNA
Serum

Tumor (DTH-Skin?)

Quality Processing and Storage

SOP for each sample type which maintains 
sample integrity

QC Program for each sample type
Linked data

Prospectively defined clinical outcome 
assessment-long term F/U

Building a Pipeline for Immunologic Biomarker Validation

Make sure there is 
enough material to 
analyze and bank

Ensure sample and data 
integrity via validated SOP
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Banked Samples: Feasibility of Large Volume Blood Collection

• Stage III/IV breast cancer patients across 3 trials (115 patients)
• Minimum 30 days from chemotherapy
• Large volume blood (200-250 cc) every 3 months for 1 year
• Majority of patients collected via venipuncture



R2 = 0.0033
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p=0.001

Factors That Did Not Matter
• Shipping on dry ice, 24, 48, 72 
hours (p>0.05)
• Large (100cc) vs. small volume 
(25cc) thaw (p>0.05)
• Speed of spin at wash (p>0.05)
• # cells/vial (p>0.05)

Banked Samples: Ensuring Functional Capacity of T Cells

Impact of thawing method

Disis et al, J Immunol Meth, 2005
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PWM, p=0.001

CMV, p=0.03
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p=0.030
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Impact of media additives

Validation of SOP 

Disis et al, J Immunol Meth, 2005



Validation Across Multiple Assays of Same Class

r=0.9 r=0.7r=0.7 mix/0.8 A2

HLA-A2 Peptide HLA-A2 Peptide
Peptide Pool-pp65

Peptide Pool-pp65

Maecker et al, BMC Immunol, 20005

Tetramer Intracellular Cytokine 
Staining

ELISPOT



Validation in Stored Samples: Ongoing Performance 

Maecker et al, BMC Immunol, 2008
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Analysis of 80 samples
Age range: 30-2500 days, av. 600
Median recovery: 70%
Mean recovery: 70%
Range: 22-130%
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Open Access Protocols


