
DC Generation
CD14+ monocyte isolations achieved an 
average purity of 94.22%. 

DC Maturation
After 24 hours of iDC stimulation with 
LPS and OVA, DCs were successfully 
matured. α-GalCer did not mature DCs. 
Imaging analysis showed strong uptake 
of OVA by DCs (Fig. 3). 

CD1d Analysis
CD1d expression is present on PBMCs 
and after CD14+ cell isolation, but lost 
when placed into culture (Fig. 4). 

NKT Cell Isolation
The average NKT cell purity after 
CD3+CD56+ isolation was 83.95%. 

NKT Cell Activation
NKT cells, which had poor viability in 
culture, were not activated by α-CD2, 
α-CD3, and α-CD28.

3) Results

PBMC Separation
PBMCs were isolated from 50mL of 
human blood (Medical School Ethics 
Approval 232-1902). 

DC Generation
DCs were generated to study DC 
presentation of lipids to NKT cells. 
Thus, CD14+ monocytes were 
immunomagnetically isolated using 
CD14 Microbeads. Purity was assessed 
by flow cytometry. CD14+ monocytes 
were then cultured with 50ng/mL GM-
CSF and 20ng/mL IL-4 for 5 days to 
generate immature DCs (iDCs).

DC Maturation
iDCs were stimulated for 24 hours 
using the conventional method of 
10ng/mL LPS, or using 10ng/mL of the 
protein cy3-conjugated ovalbumin 
(OVA), to compare with 10ng/mL of 
the lipid, alpha-galactosylceramide (α-
GalCer). OVA uptake by DCs was 
analysed by imaging flow cytometry. 

CD1d Analysis
As CD1d presents lipids on DCs, CD1d 
expression was analysed throughout 
DC development, using flow cytometry. 

NKT Cell Isolation
NKT cells were isolated to study their 
activation by lipids, using CD3+CD56+

NKT cell immunomagnetic separation. 
The stages of separation and NKT cell 
purity were analysed using flow 
cytometry (Fig. 2).

NKT Cell activation
NKT cells were then stimulated with 
2µg/mL α-CD2, α-CD3, and α-CD28.
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Figure 1. Conventional and lipid-driven sensitisation. (1) Lipids 

associated with allergens are taken up by antigen presenting cells 

(APCs). (2) Conventional protein antigen presentation by MHC Class 

II to naive CD4 Th0 cells. (3) Lipid presentation by CD1 to NKT cells. 

(4) leading to cytokine secretion (primarily IL-4). (5) Subsequent 

differentiation to CD4 Th2 cells

Monocytes and NKT cells can be 
successfully isolated from human 

PBMCs at high purities. However, the 
loss of CD1d when CD14+ monocytes 

were placed into culture was 
unexpected, and potentially due to 
media components that may down-

regulate CD1d expression. The strong 
uptake of OVA by DCs provides a proof 

of concept that this can also be 
achieved with lipids. The lack of NKT cell 
viability in culture may be overcome by 

co-culturing NKT cells with DCs. The 
next stage of this PhD will focus on co-

culturing lipid-pulsed DCs with NKT cells 
to evaluate Th2 cytokine release.

4) Conclusion

Figure 2. Dot Plots of NKT cell immunomagnetic separation. 
Figure 2(iv) illustrates  a population of 7.76% NKT cells after 

depletion of non- CD3+CD56+ cells. After positive selection of NKT 
cells, (vii) shows 90.08% NKT cells in the CD3+CD56+ fraction.

1) Introduction
IgE-mediated allergies are increasing in 

prevalence, with IgE-mediated food 
allergies affecting up to 10% [1] of 

children and 6% [2] of adults worldwide. 
However, the mechanisms underpinning 
the first phase of IgE-mediated allergy, 

allergic sensitisation, are unclear. 
Recently, the involvement of lipids in 

allergic sensitisation has been proposed. 
Current research suggests lipid-allergen 

interactions can influence a Th2 shift 
towards allergic sensitisation through 
the presentation of lipids via CD1d on 

dendritic cells (DCs), activating NKT cells
[3] (Fig. 1). However, there is limited 

research in this area, especially utilising 
human models. The first year of this PhD 

focused on optimising the methods 
required for the successful study of the 

role of lipids and NKT cells in allergic 
sensitisation.
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Figure 4. CD1d expression time-course. CD1d expression is 
present at the PBMC stage, with 21.89% of PBMCs positive. 
After CD14+ monocyte isolation, 91.04% of cells are CD1d 

positive. Within 24 hours of placing CD14+ monocytes in culture, 
CD1d is downregulated.
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Figure 3. DC ImageStream
Analysis of OVA uptake. 

DC imaging showed strong 
uptake of  cy3-conjugated 

OVA after 24 hours of 
incubation. Brightfield

image (left)


