
FAST GENERATION OF DENDRITIC CELLS
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Introduction
Dendritic cells (DC) are known to be strong inducers of immune responses when displaying a mature
immunogenic phenotype. Due to evidence supporting that the immune system can recognize and
eventually reject tumors DC-based vaccine therapies are currently being tested against various forms of
cancer in clinical settings.
When generating DC-based vaccines for clinical use it is mandatory that the production occurs under
compliance with Good Manufacturing Procedures (GMP). This includes validated clean rooms, trained
staff and GMP materials. These requirements make the generation of vaccines extremely laborious. The
generation of fast DC which will shorten the time from the blood drawn from the patient to DC-based
vaccine production will be beneficial in the clinical setting and more cost efficient.
In the present study we aimed at developing a fast DC method fulfilling the criteria of 5/Ωǎdisplaying a
highly matured and immunogenic profile with high expression of functional CCR7 for homing to the
draining regional lymph nodes.
We initiated by screening various fast protocol on the basis of immunogenic phenotype by FACS
analysis using the standard DanDrit DC (SD DC) as control. Then we proceeded by assessing the
functionality of the DCςagain compared to the SD DC.

Protocol day 0 day 1 day 2 day 3 day 4 day 5 day 6 day 7

SD DC GMCSF + IL4 GMCSF+IL4 GMCSF+IL4 MM Harvest

FT-DC5 GMCSF/IL4 Loading MM Harvest

FT-DC2 GMCSF/IL4 Loading/MM Harvest

Overview of protocols
The screening of various methods resulted in the selection of one fast (48 hours)
and one intermediate (5 days) protocol. Both methods repeatedly fulfilled the
criteria set up for phenotypic characteristics (See below). The 5 day protocol
consists of monocytes cultured with GM-CSF and IL-4 for 2 days and differentiation
stimuli for 2 days. In the 48 hour protocol the monocytes were cultured for 24h
with GM-CSF and IL-4 and the with maturation stimulus for subsequent 24h (listed
in the table). These protocols will in the following be referred to as FT-DC5 and FT-
DC2 respectively. Loading indicates whenthe cells are ready for endocytotic activity
and MM indicates when the maturation stimulus is added.

Comparative phenotypic analysis of SD DC and fast DC by flow
cytometry.
The expression of selected surface markers on SD DC and fast DC upon maturation
are depicted as density plots. Fast DC are both smaller in size and less granulated
compared to SD DC (forward side scatter dotplot). The expression of CD1a
decreases with decreased culture time for the cells, whereas the expression of
MHC II and CD83 are equally high however with a less homogenous population for
the fast DC. The expression of CCR7 is decreased by 10% for the FT-DC5 and FT-DC2

compared to SD DC. CD86, CD40 and HLA-ABC are expressed equally for the fast
track and SD DC. CD80 expression is decreased by 10 and 20% for FT-DC5 and FT-
DC2 respectively. All DC express PDL1, however brightness decreases with
decreased culture time. CD14 is not expressed by either of the DC. One of three
performed experiments is presented.

 

Endocytosis by immature SD DC and fast DC.
Monocytes treated after either of the protocols showed Ag uptake and resulted in increased MFI Each histogram shows
the measurement of the cell co-cultured with FITC labled dextran at 37°C (green line)and non specific labeling of the cells
was determined by blocking endocytic activity on ice (blue line). Red graph is isotype control. The MFI is higher for the
SD DC compared to the fast track DC, probably reflecting the differences in size. One of three performed experiments is
presented.

The stability of mature DC.
Phenotype of mature DC remains stable in
cytokine-free medium for both SD DC and
fast DC. A SD DC, B FT-DC5 and C FT-DC2

when comparing the time of harvest (dotted
line) and after 48h in culture without growth
factors and cytokines (solid lines).
Isotype control is depicted as the solid
graph. One of three performed experiments
are presented.

Inflammatory cytokine 
secretion of the DC 
Supernatants were harvest at the time
for cell harvest and from the 48h wash
out cultures. Presented is one of three
performed experiments using different
donors.

T cell proliferation
Allogeneic T-cell proliferative response induced by mature SD DC, FT-DC5 and FT-DC2 assessed
by MLR. After 4 days of co-culturing T cells with either type of DC in decreasing ratios. The
incorporation of BrdU was used as a measurement of proliferation. Presented is one of three
performed experiments.

Ag specific T cell stimulation
The short generation time does not affect priming of Ag specific autologous T cells. The IFN
secreting T cells were enumerated by EliSpot assay. The number of IFN secreting T cells was
determined in triplicates for three different T cell: DC ratio. One of three performed experiments
is presented.

Phenotypic characterization of T cells
Phenotypic characterization of T cell populations after 8 days of
stimulation with either of the three types of DC. The expression of
CD45RA and CCR7 in the CD8+ population is shown in density plots for
each T cell population stimulated with either one of the three types of
DC.

Ag Specific T cells
Expansion and activation of Ag specific T cells. T cells were co-cultured
with either of the three DC loaded with CMV derived peptide. After 8
days of co-culture T cells were analyzed by flow cytometry. The
expression of CD45RA and CCR7 within the pentamer positive
population is depicted.

Conclusion
In conclusion, we have shown that a fast protocol, regarding the phenotype and functionality of the generated DC, may be applicable for
production of cancer vaccines. The use of FT-DC2 protocol not only reduces labor and supply costs as well as workload and time, but also
increases the number of DC derived from adherent monocytes which facilitates the use of fast DC for vaccines production and for DC based
therapies in general.
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