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Disis et al, JIM, 2005

Need for Effective Cryopreservation

Factors That Did Not 
Matter

• Dry ice, 24, 48, 72 
hours (p>0.05)
• Large vs. small 
volume thaw (p>0.05)
• Speed of spin at wash 
(p>0.05)
• # cells/vial (p>0.05)

Media additives

Temp at thaw

Optimized parameters
based on viability



p=0.994 p=0.724 p=0.859

Disis et al, JIM, 2005

Fresh vs. Frozen T Cell Responses using 
Optimized Cryopreservation Method

Lymphoproliferation Assay



Public Access Validated Cryopreservation Protocol

Maecker et al, BMC Immunol, 2005



Correlation of Fresh Shipped vs. 
Frozen Samples

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, 2005

HLA-A2 Tetramer Intracellular Cytokine Staining ELISPOT



Intraassay Precision of Optimized 
Common Assays

CMV response: A2 Peptide 
Low, Intermediate, High

Mean of 10-12 runs
6 replicates each
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• Reproducibility is compromised at the lower limit 
of detection
• ELISPOT has highest variability, but sensitivity and 
specificity were >90%

Maecker et al, 2006

Definition of negative 
set by analysis of 20 

CMV- samples
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Interassay Precision of Optimized 
Common Assays

Same donors
Triplicates on 8 different days

1 operator

Same donors
Triplicates on same day

3 trained operators

Maecker et al, 2006

• Reproducibility is compromised at 
the limit of detection
• ELISPOT has highest variability

• Well developed training system can 
limit changes in reproducibility



Linearity and Range of CMV Responses 

Maecker et al, 2006

Triplicates of serial dilutions
Donor PBMC high CMV response 

(>1%) into CMV-PBMC (no response)



Mocellin, S., et al, Biochim Biophys Acta, 2003

Complexity of the Tumor 
Specific Immune Response

Tumor and stroma

CD8+ T cells

CD4+ T cells

“Other” T cells

APC

Cytokines

Suppressive factors

Co-stimulation



CMV

Multiparametric Flow Based Assays

HER2

CEA

MAGE3

40 Volunteer Donors
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T Cell Immunity to Tumor Antigens 
in Volunteer Donors
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