
▪ Monocytes play critical roles in innate immunity by migrating to 
inflamed tissue, where they clear micro-organisms and apoptotic cells, 
repair injured tissues, and recruit other immune cells. 

▪ These highly plastic cells can change their functional phenotypes in 
response to a variety of cellular signals, including the Akt signaling
pathway. 

▪ Here we provide robust in vitro assays for the kinetic evaluation of 
monocytes and exemplify how these further our understanding of their 
biological roles. 

▪ The Incucyte® Live-Cell Analysis System was used to acquire phase and 
fluorescence images of monocytes, which were automatically analyzed 
using integrated software. 

▪ Cytokine analysis was performed using the iQue® Advanced Flow 
Cytometry platform and a custom Qbeads® PlexScreen Kit.

▪ These data exemplify that live-cell analysis, alongside advanced 
analytical methods, is a powerful approach enabling multi-parametric 
quantification of immune cells. 
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Label-free differentiation assay classifies macrophages based on morphology
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Label-free morphological assessment of monocyte activation

Artificial Intelligence (AI) driven analysis of phagocytic monocytes 
Biological significance of monocyte maturation in chemotactic migration

▪ THP-1 monocytes were differentiated with PMA 
(100 nM) in the presence of Incucyte® Fabfluor-
488 labeled CD11b (macrophage marker). HD 
images were acquired using the Incucyte® Live-Cell 
Analysis System over 3 days. 

▪ PMA induced changes in cell morphology over 
time to an adherent phenotype with a concurrent 
increase in CD11b expression.

A. Incucyte® Advanced Label-Free Classification 
Analysis was used to classify macrophages based 
on morphology. Phase HD and fluorescence 
images show CD11b expression and classification 
masks for monocytes (pink) and macrophages 
(blue) at 0 and 84 hours.

B. Time course shows the increase in % macrophages 
using the label-free method (open circles) is 
comparable to CD11b expression (fluorescence –
closed circles).

Anti-CD20 mAbs promote antibody-dependent cellular phagocytosis in macrophages

▪ Primary monocytes isolated from whole blood were differentiated into macrophages (M0) using cytokines. pHrodo® for Incucyte® labeled Ramos cells were treated with monoclonal 
antibodies (mAbs) targeting anti-CD20, Rituximab or Truxima, or IgG isotype control (300 ng/mL) and co-cultured with macrophages. 

A. Macrophage differentiation was monitored and quantified using Incucyte® Advanced Label-Free Classification Analysis, images show classification masks for monocytes (pink) and 
macrophages (blue) on day 0 and day 7. 

B. Time courses show Rituximab and Truxima® induced ADCP in a concentration-dependent manner, with similar kinetic profiles being observed over 4 hours. 

Incucyte® Live-Cell Imaging and Analysis Solutions

Incucyte® Live-Cell Analysis System

A fully automated  HD phase-contrast and multi-color fluorescence 
system that resides within a standard cell incubator for optimal cell 
viability. Designed to scan plates and flasks repeatedly over time.

Incucyte® Software

Fast, flexible and powerful control hub for continuous live-cell analysis 
comprising image acquisition, processing and data visualization.

Incucyte® Reagents and Consumables

A suite of non-perturbing cell labelling and reporter reagents. Includes 
nuclear-targeted fluorescent proteins for cell counting plus no-wash cell 

health reagents for apoptosis, cytotoxicity, and many more.

▪ RAW monocytes expressing 
Incucyte® Kinase Akt biosensor 
were serum-starved for 3h to 
inactivate Akt then treated 
with a concentration range of 
(LPS).

▪ Images and data shown at 6 
hours post-treatment. 

A. Green fluorescence images 
show cytoplasmic translocation 
for LPS compared to vehicle.

B. Graphs reveal LPS induced a 
rapid concentration-dependent 
increase in nuclear 
translocation ratio (NTR) 
indicating Akt activation.

C. Supernatant analysis was 
performed using the iQue® and 
a Qbeads® PlexScreen Kit. LPS 
stimulated release of 
inflammatory proteins TNFα 
and CCL3 (MIP-1α), consistent 
with LPS inducing activation via 
the release of pro-
inflammatory agents.

▪ RAW monocytes were treated with 
pHrodo® E.coli Bioparticles® for 
Incucyte® and analyzed using Incucyte® 
AI Cell Health Analysis.

A. Representative images of monocytes; 
non-engulfed bioparticles are visible in 
the phase image whilst engulfed 
bioparticles fluoresce green. AI Cell 
Segmentation shows accurate masking 
of cells alone (yellow). 

B. Microplate graph reports increasing 
green fluorescent intensity within 
segmented cell boundary over 24 hours 
and highlights assay robustness. 

C. Observe a kinetic concentration-
dependent increase in cellular  
fluorescence as bioparticles are engulfed 
by monocytes. 

▪ RAW monocytes were stimulated with increasing concentrations of LPS and phenotypic morphological changes over 2 days were quantified using Incucyte® Advanced Label-Free 
Classification Analysis.

A. Time course shows LPS-induced a concentration-dependent increase in % activated as cells become adherent, larger and flatter, with a maximal response of 56% for 100 ng/mL at 33 
hours. 

B. Representative images of observed rapid changes in morphology following LPS stimulation. Shown are classification masks for monocytes (pink) and activated macrophage-like cells 
(cyan) over 30 hours. 

▪ THP-1 cells, either naïve or PMA 
differentiated, were seeded on 
Incucyte® Clearview Plates coated with 
fibronectin and exposed to 
chemoattractant C5a.

▪ Time course (A) and transformed data at 
30 hours (B) show differentiated 
macrophage-like THP-1 cells had a 
concentration-dependent chemotactic 
response towards C5a, whilst little-to-
no response was observed in naïve THP-
1 cells (data not shown).

▪ Results reveal functional significance of 
monocyte maturation in chemotactic 
migratory responses. 

Data presented as mean ± SEM, n = 3 - 6 replicates.
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