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NCIRA Best Practices recommendations 
for DC maturation assay development and 

application 



DC maturation process
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Purpose/objective

• assesses the ability of a test 
article to induce the maturation of 
immature moDC

• comparison and ranking of 
different test candidates in terms 
of their ability to induce DC 
maturation

• assessing the mechanistic impact 
of aggregated species within 
therapeutic products 

• mechanistic studies

DCs

• Link innate & adaptive immune 
response

• Provide signal 1, 2 and 3 for T cell 
stimulation & differentiation

• Assay designed to evaluate a 
therapeutic’s potential to trigger 
innate immune activation



Potential points of failure
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False negatives remediation -1
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False negatives

Cell purification 
method, cell 

culture 
conditions and 

QC of iDCs

Cell purification method

• Source of PBMCs and PBMC quality
• Monocyte isolation :

- magnetic-activated cell sorting : + or – selection
- plastic adherence based enrichment

• QC of isolated CD14+ cells : viability > 90% and
purity of >90% CD14+ cells



False negatives remediation -1
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Cell culture conditions

• Container : plates, flasks, clinical-grade bags
• Medium : RPMI total or specific DC medium
• Density of monocytes seeding : 0.5 to 2 x 106 cells/ml
• Cytokines for differentiation : IL-4 and GM-CSF
• Differentiation time : 5-6 days
• Medium and cytokine refreshment : variable
• Harvesting of iDCs : pipetting (or gentle scraping),
syringe extraction, kept in original container

• Avoid mechanical stress
• Cell density of iDCs : 1 to 6 x 105 per test condition
• Test molecule concentration: fixed or range
• Incubation time with test molecule : 4 – 48 h



False negatives remediation -1
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QC of iDCs

• Aim : properly differentiated and not pre-activated
iDCs

• Good flow cytometry practices
• Live/dead marker (>95% / 70%)
• CD14 low/negative and differentiation markers
CD11c, CD209 high. CD1a : medium to highly
expressed in iDCs (donor and process dependent)

• maturation markers such as CD80, CD83, CD86,
CD40, HLA-DR (+ DP + DQ), (HLA ABC, as QC
marker), CXCR4 : still relatively low at this stage

• Confirm differentiation of cells via microscopy



False negative remediation - 2
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Sensitivity 
controls
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Term Definition & examples

Background/baseline 
control

Assess cell responses induced in absence 
of any non-specific stimulus or drug  : 
unstimulated cells or placebo

Cell functionality 
control

Assess cell functionality and 
responsiveness, i.e. ensure cells in the 
assay are cabale to develop a response 
to an appropriate strong stimulus TLR 
ligands, MPLA and IFN-y, KLH or MC

Sensitivity control

Assess the ability of the assay to detect
responses to test articles with a range of
magnitude : bevacizumab (low) and ATR-
107 (high)



False positives remediation  

Mechanism 
of action 
activates 
cells non-

specifically

Arbitrary 
positivity 

cut-off 

Impurity, 
contaminant 
with adjuvant 

effect increases 
response 

magnitude

False positives

Data-driven, 
statistically 
established

Baseline 
control

Confounder 
control

Term Definition

Baseline response control

Assess cell responses induced 
in absence of any non-specific 
stimulus or drug : 
unstimulated cells or placebo

Confounder control

To differentiate undetermined
activation mechanisms from
biological engagement : target
on DCs

Quality of controls! 
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QC and assessment of mature DCs
Category Markers

Viability Live/dead viability dye

Phenotypic
characterization

CD11c, CD1a and/or CD2019 and (optional) CD14

Maturation markers CD80, CD83, CD86, CD40, HLA-DR (DP, DQ), HLA ABC, CXCR4 

Minimal QC panel L/D dye and CD80/CD83/CD86 and HLA-DR

Exclusion criteria
1) Viability < 80%
2) No maturation with functionality control
3) Strong activation in baseline control

DC maturation read-out

1) Flow cytometry : CD80, CD83, CD86, CD40, HLA-DR (DP, DQ), HLA ABC, 
CXCR4

2) Cytokine secretion in SN : IL-1β, IL-6, IL-8, IL-12p40, TNF-α
3) PCR : mRNA expression 
4) Cell signaling studies
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Interpretation of results
Parameter Details
Positivity Specific values depend on FACS reagents and settings

Positivity always in context of the sensitivity controls (low – medium – high) used
Predefined markers and ratios
Fold changes to overcome inter-donor varaitions

Replicates Depending on stage of assay development

Number of donors 5 to 10

Statistical analysis Fold change, 2-way ANOVA, equivalence testing

Statiscal 
analysis
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Interpretation 
within range 

of assay 
qualification

Early stage: purity of 
material (test 

molecule and buffer)

Mechanism of Action 
vs PRR interaction 

not always 
distinguishable

Mechanistic 
understanding: 

factors contributing, 
aggregates,  in 

conjunction with 
MAPPs assay

Concluding remarks

New modalities : 
AAV-based 

therapeutics, nucleic 
acid therapeutics


