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Background: Cytotoxic T Lymphocytes (CTL) 

 Cellular immunity is important for the control of HIV 

Appearance of CTL coincides with decrease in viremia 

Escape from CTL pressure 

CD8 depletion experiments in macaques 

 

 Elite controllers have better/other CTL responses 

than progressors 
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DC immunotherapy for HIV 

 Aim of the study: 

Induce and/or enhance CTL responses  

against Tat, Rev and Nef  

in HIV patients under cART 

Allard et al 2008 Vaccine 26: 3735-3741 



Weeks 
20 ... 30 ... 60 ... 110 

PreVac Vac#2+1wk Vac#4+1wk ATI+4wk 

Peptide-based ELISpot assay 

DC-based ELISpot assay 

DC-based CFSE dilution assay 
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Sequencing Gag, Tat, Rev, Nef 

Whole gene analysis 

Epitope analysis 

early-ATI late-ATI 

DCTRN Trial set up and sampling 

phase I/IIa, multicenter 

open label, non controlled 

n = 17 

Allard et al (2012) Clin Immunol vol 142: p252-68  



Safety 

 No serious adverse events related to vaccination 

 Most common events: pain and induration at injection site 

 

 All participants interrupted cART  

No severe adverse events related to treatment interruption 

One patient remained 7 years 

off therapy! 

Kaplan Meier plot 



Immunogenicity 

 Evaluate immune responses before and after vaccination 

 IFNy peptide ELIspot 

 New assay DC-ELIspot 

 Proliferation assay 

 

 Effect on virus?  

  Sequencing for mutations 

 

 Changes in the blood? 

 Genomics (mRNA expression profile PBMC) 

 Luminex plasma analyte analysis 



Assay comparison 

• DC-ELISpot more sensitive than peptide-ELISpot 

• After vaccination, most subjects have IFN-γ responses to ≥1 antigen, 

either induction or enhancement 

• Proliferation assay of CD4+ and CD8+ T-cells shows comparable results 

DC-ELISpot 

PreVac Vac#2+1wk Vac#4+1wk ATI+1wk 

peptide-ELISpot 

PreVac Vac#4+1wk 

Allard et al 2012 Clinical Immunology 142(3): 252-268 



Sequencing (Sanger) 

 Pre-cART sample 

 

 Plasma viral load rebound after ATI 

 

 First plasma viral load >104 copies/ml 

 

 Later samples  

1 year after ATI 

at re-start cART 
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Phylogenetic tree:  

Maximum-likelihood 

Concatenated nucleotide sequences of the ORFs  

for all time points  

Seaview version 4.2.6  

 For each subject sequences within one cluster 

 

 E and F cluster together (continuous exchange) 

 

 Recombination event B (superinfection?) 



Viral escape after vaccination? 

Patient HLA-A HLA-A' HLA-B HLA-B' 

A A*03:01 A*29:02 B*07:02 B*44:03 

B A*02:01 A*32:01 B*27:05 B*38:01 

C A*02:01 A*29:02 B*40:02 B*44:02 

D A*01:01 A*24:02 B*08:01 B*40:01 

E A*24:02 A*32:01 B*35:01 B*44:02 

F A*01:01 A*24:02 B*07:02 B*08:01 

G A*02:01 A*03:01 B*07:02 B*44:02 

H A*02:01 A*11:01 B*13:02 B*57:01 

I A*03:01 A*29:02 B*40:01 B*57:01 

J A*03:01 A*03:01 B*07:02 B*07:02 

K A*01:01 A*32:01 B*14:01 B*37:01 

L A*02:01 A*24:02 B*14:01 B*52:01 

M A*32:01 A*68:01 B*15:01 B*35:01 

N A*01:01 A*02:01 B*07:02 not determined 

O A*02:01 A*0201 B*15:01 B*51:01 

P A*31:01 A*3201 B*40:01 B*40:02 

Q A*03:01 A*2901 B*35:01 B*51:01 

 

de Goede et al 2013 AIDS 27: 2679-2689   



Sequence variation within novel B*4403 Rev 

epitope EELLKTVRL (EL9) 

Allard et al 2012 Tissue Antigens 79(3): 174-185  



mRNA expression profiling 

plasma protein luminex 

“Wet” immune assays 

Host response analysis continued  

 Characterize vaccine-induced host-responses by mRNA and protein profiling 

mRNA expression changes in PBMC: 50.000 probes, 19.000 genes 

 Protein/hormone expression changes in plasma: 243 markers 

  

Weeks 
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Principal component analysis of mRNA expression profiles 

Healthy 

PreVac PostVac 



Pathway analysis 

de Goede et al 2015 Vaccine 33: 2922-2929 



Luminex: removal of patient effect 



Luminex results 

van den Ham et al 2016 in preparation 



Conclusions 

 DC immunotherapy for HIV safe and well tolerated 

 

 HIV-specific CD4+ and CD8+ T-cell responses induced and/or enhanced 

 

 Anecdotal but not overall effect on sequence evolution (Sanger) 

 

 Major shift in mRNA expression profile after vaccination 

 

 Shift plasma proteins when plasma virus rebounds 

 



Discussion 

 Transcriptomics: signature of T-cell skewed immune response 

 

 Luminex: too low patient numbers for firm conclusions (TBG) 

 

 Specific immune responses against HIV counteracted by general 

immune activation? 

 



Future plans 

40 vaccinees,  

15 adjuvants controls 

15 placebo controls 

Start January 2017 

Transcriptomics 
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Next Gen Seq 

Garcia et al (2013) Sci Transl Med vol 5 p166 

24 vaccinees* 

12 controls 

*half of these responded well 

DCV2 study DC-TRN 

Ongoing 
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