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LiveLive--attenuated virus vaccinesattenuated virus vaccines
StimulateStimulate a response that is similar to natural infectiona response that is similar to natural infection

Killed virus vaccinesKilled virus vaccines
Stimulate neutralizing antibodies and CD4+ T helper cells but noStimulate neutralizing antibodies and CD4+ T helper cells but not CD8+ t CD8+ cytotoxic cytotoxic T T 
lymphocyte responseslymphocyte responses

Replication defective virusReplication defective virus--based vaccinesbased vaccines
Stimulate CD4+Stimulate CD4+ T helper and CD8+T helper and CD8+ cytotoxic cytotoxic T cells responses but poor neutralizing T cells responses but poor neutralizing 
antibody titersantibody titers

TestingTesting responses to vaccination responses to vaccination 
Serologic responses Serologic responses -- neutralizing antibody titersneutralizing antibody titers or equivalentor equivalent
Cellular immune responsesCellular immune responses

Measure or Measure or restimulate restimulate virusvirus--specific T cell memoryspecific T cell memory
TT--cell cell proliferative proliferative capacity and correlation with serologic responsecapacity and correlation with serologic response

Correlates of Protection:
Targeting the appropriate immune response
Correlates of Protection:
Targeting the appropriate immune response

Pantaleo Pantaleo G and G and Koup Koup RA. Nature RA. Nature Mediciine Mediciine 10:806, 2004    10:806, 2004    
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Stimulation:Stimulation:

vaccine, peptide, adjuvant vaccine, peptide, adjuvant 

live viruslive virus

PMA/ionomycinPMA/ionomycin

viral peptidesviral peptides

Evaluation of T Cell ResponsesEvaluation of T Cell Responses
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Assays:Assays:

ELISPOT, ProliferationELISPOT, Proliferation

Cytokines in PMBC SupernatantsCytokines in PMBC Supernatants

Granzyme Granzyme B in PBMC B in PBMC LysatesLysates

Flow Flow CytometryCytometry
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•••• •••• ••

Chemo/ Chemo/ 
cytokinescytokines

**Murasko Murasko et al. Expet al. Exp Gerontol Gerontol 37:32737:327--39, 2002   39, 2002   
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CMVCMV--specificspecific
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Changes in CD8+ T cells with aging 
and HIV infection
Changes in CD8+ T cells with aging 
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Changes in CD4+ T cells with aging 
and HIV infection
Changes in CD4+ T cells with aging 
and HIV infection

CD4+ TCD4+ T--cell responses in noncell responses in non--progressive disease progressive disease 
HIVHIV--specific similar to EBVspecific similar to EBV-- and CMVand CMV--specific responsesspecific responses
IFNIFN--γγ and ILand IL--2 production associated with non2 production associated with non--progressive disease but progressive disease but 
decline with agingdecline with aging

CD8+ TCD8+ T--cell responsescell responses
HIVHIV--specific similar to EBVspecific similar to EBV-- and CMVand CMV--specific responsesspecific responses
ILIL--2 production and 2 production and proliferative proliferative capacity maintained with noncapacity maintained with non--progressive progressive 
disease but decline with agingdisease but decline with aging

ChronicChronic progressive HIV infectionprogressive HIV infection
Monofunctional Monofunctional TT--cell response with high frequencies of viruscell response with high frequencies of virus--specific CD4+ specific CD4+ 
and CD8+ T cells that secrete IFNand CD8+ T cells that secrete IFN--γγ; this also occurs with aging; this also occurs with aging

Effectiveness of the virusEffectiveness of the virus--specific immune responsespecific immune response
Depends more on the quality rather than quantity ofDepends more on the quality rather than quantity of CD4+ and CD8+ T cellsCD4+ and CD8+ T cells

HIVHIV--specific CD8+ responses in individuals exposed to HIV remain unispecific CD8+ responses in individuals exposed to HIV remain uninfectednfected
HIVHIV--specific CD4+ responsesspecific CD4+ responses associated withassociated with virus controlvirus control
Depletion of CD8+Depletion of CD8+ results in loss of virus control and restored with repletion of results in loss of virus control and restored with repletion of CD8+ T cellsCD8+ T cells
HIVHIV--specific CD4+ and CD8+ preserved in longspecific CD4+ and CD8+ preserved in long--term term nonnon--progressorsprogressors

Correlates of Protection:
Comparisons of HIV and Aging
Correlates of Protection:
Comparisons of HIV and Aging

Pantaleo Pantaleo G and G and Koup Koup RA. Nature RA. Nature Mediciine Mediciine 10:806, 2004    10:806, 2004    
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*Adjusted for ACE, *Adjusted for ACE, statinstatin, SMWT, SMWT
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