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CONCLUSIONS
• The presence of trained monocytes before HIV

is acquired (FAM-EC) might result in better HIV
control, therefore favouring the EC status.

• The induction of trained immunity in
monocytes might contribute to HIV control.

RESULTS

BACKGROUND
The contribution of the innate immune system to the
development of the protective responses seen in elite
controllers (EC) remains poorly studied. Therefore, our
aim is to investigate whether EC and 1st-degree relatives
show enhanced monocytes responses and trained
immunity.

METHODS
Double case-control design

313

Monocytes of EC and 1st degree relatives showed 
increased monocyte responsiveness upon secondary 
stimulation with bacterial and viral ligands, a 
mechanism shown to be associated with epigenetic
changes on innate immune genes.

Monocytes of HIV-1 elite controllers and relatives show enhanced trained immunity

EC Non-EC FAM-EC FAM-non-EC
Total 31 30 23 22

Male sex (%) 20 (64.5) 23 (76.7) 8 (34.8) 7 (31.8)
Median age 

(IQR)
49 (39.5-64) 55 (49.3-60.8) 53 (42.5-62) 55.5 (48-68)

Relation (%)
Sibling - - 14 (60.9) 13 (59.1)
Parent - - 8 (34.8) 6 (27.3)
Child - - 1 (4.35) 3 (13.6)
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H3K4me3-enriched genes: innate immune pathways

CD14+ - ChIP-seq for H3K4me3
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Trained immunity ex vivo 
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EC Non-ECFAM-EC FAM-non-EC

Elite controllers (EC) and
normal progressors on ART
(non-ECs); 1st degree
family members (FAM) of
EC and FAM of non-ECs.

ECs and their 1st degree relatives have increased production of monocyte-derived cytokines upon 
secondary stimulation  

Monocytes of ECs showed increased trained immunity upon b-glucan exposure ex vivo  

TNF TNF

Figure 1. Differential analysis of ex vivo
cytokine levels of PBMCs isolated from A.
FAM-ECs, FAM-non-ECs and B. ECs, non-ECs
upon exposure to viral (PolyIC, CMV, HIV, IMQ)
and bacterial (LPS, S. pneumoniae) ligands.
Training capacity of adherent monocytes from
C-E. FAM-ECs, FAM-non-ECs and F-H. ECs,
non-ECs exposed to RPMI or b-glucan
followed by LPS restimulation. Fold changes
were calculated after normalization with RPMI
control condition (non-trained cells). *p< 0.05;
**p< 0.01.
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Cytokine production was assessed by ELISA

Figure 2. Pathway associated with genes near the differential
peaks found enriched in ECs in comparison to non-ECs.

Table 1. Demographics of the participants.
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