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REAGENT 
IOTest Conjugated Antibodies – (CD14+CD16)-FITC / CD85k(ILT3)-PE / CD123-PC5 
Dendritic Cells “ Plasmacytoid Subset ” 
PN A07412 – 50 tests – 20 µL / test 
 
 Antibody 1 Antibody 2 Antibody 3 Antibody 4 
Specificity CD14 CD16 CD85k CD123 
Clone RMO52 3G8 ZM3.8 107D2 
Hybridoma SP2/0 x Balb/c SP2/0 x Balb/c Ag8.653 x Balb/c SP2/0 x Balb/c 
Immunogen Isolated human monocytes Human neutrophils Fusion protein of human ILT3 Human plasmacytoid cells 

isolated from tonsils 
Ig Chain IgG2a IgG1 IgG1 IgG1 
Species Mouse Mouse Mouse Mouse 
Source Ascites fluid Ascites fluid Ascites fluid Ascites fluid 
Purification Ion exchange or affinity 

chromatography 
Ion exchange or affinity 
chromatography 

Ion exchange or affinity 
chromatography 

Ion exchange or affinity 
chromatography 

Conjugation Fluoresceine isothiocyanate 
(FITC) 

Fluoresceine isothiocyanate 
(FITC) 

PE (R-Phycoerythrin) PC5 (R-phycoerythrin co-
valently linked to cyanin 5.1) 

Buffer 2 mg/mL bovine serum albumin in phosphate-buffered saline containing 0.1% sodium azide. 
   
SPECIFICITY 
 

1- Principle: 
 

The combination of antibodies to CD14, 
CD16, CD85k (ILT3) and CD123 into a single 
3-color reagent provides a straight forward 
tool to analyze peripheral blood (PB) 
plasmacytoid dendritic cells (PDCs), based 
on the following principle: 
�� selection of all CD123-positive cells; 
�� strict selection of monocytes + PDCs, 

with ILT3 and exclusion of basophils; 
�� discrimination of PDCs from monocyte 

subsets, with CD14 + CD16. 
For detailed information on each marker, see 
section 2: "Specificity". 
 

The PDCs represent less than 1% of 
peripheral blood mononuclear cells (PBMCs); 
for lack of a PDC-restricted marker, most 
studies (1 – 20) use methods based on 
negative selection as summarized below: 
 

 

Purpose Most common marker / 
combinations 

Exclusion of monocytes, 
granulocytes, 
T, B, NK cells 

 

CD14, CD16, CD3, 
CD19, CD20, CD56 

Selection of MHC-
Class II-positive cells 

 

HLA-DR 

Detection of 
plasmacytoid DCs 

CD123 or BDCA-2 

 

This mosaic approach generates an 
important heterogeneity in the final results 
obtained, depending on the exclusion gating 
used, and the level of HLA-DR expression 
influenced by the DC differentiation stage 
(16). 
It should be stressed that the use of an HLA-
DR antibody results in the selection of most 
B cells and CD14-positive cells and of some 

T cells, driving to the mandatory use of a 
negative selection. The discrimination of DCs 
from other HLA-DR-positive cells (i.e. B cells 
and some T cells) is poor. 
In the present Beckman Coulter combination, 
this is circumvented by the use of ILT3 (see 
§2.3), that also excludes basophils: being 
CD123-positive, basophils are ILT3-negative. 
CD123 is also expressed by some 
monocytes (Histogam 2, from "Example 
Data"), that are ILT3-positive: they are 
discriminated from PDCs using the 
(CD14+CD16)-FITC combination (Histogram 
3 from "Example Data") 
For whole blood studies requiring 
quantitations, or comparisons, the gating 
may be performed as shown on Histogram 3 
from "Example Data", where Region C is 
drawn, so as to see the eosinophil population 
in the bottom right corner. 
 

The 3-color combination, optimized for whole 
blood (see "Procedure") has also been used 
on PBMCs isolated on Ficoll density gradient 
(Internal Data). 
Consistent with previous studies (2, 6, 8, 11, 
13, 16), the final cell population (in Region D 
"Example Data", Histogram 4) exhibits the 
following phenotype (Internal Data): 
�� Markers found positive: CD45, BDCA-2, 

HLA-DR, CD4, CD45RA. 
�� Markers found negative: CD3, CD19, 

CD56, CD203c, CD45RO 
 
2- Specificity: 
 

2.1 - The CD14 molecule is found on cells of 
myelomonocytic lineage. It is strongly 
expressed on monocytes, macrophages, and 
weakly on neutrophils (23, 24). It is also 
present on pleural phagocytic cells and on 

reticular dendritic cells, on Langerhans cells, 
and histiocytes (25, 26). CD14 is not 
expressed on B lymphocytes, T lymphocytes, 
NK cells, red blood cells and platelets. 
The RMO52 monoclonal antibody (mAb) 
does not react with T or B lymphocytes (23, 
24). It has been assigned to the CD14 cluster 
of differentiation during the 6th International 
Workshop on Human Leucocyte 
Differentiation Antigens (HLDA) in Kobe, 
Japan, in 1996 (WS Code: MA62, Section M) 
(27). 
 

2.2 - The CD16 antigen is the low-affinity 
receptor for IgG (Fc�RIII). The CD16 antigen 
exists in two different forms encoded by two 
different genes: Fc�RIIIA (or III-2) and 
Fc�RIIIB (or III-1). One is a transmembrane 
form (Fc�RIIIA) expressed on NK cells, 
monocytes and macrophages. The other is a 
glycosylphosphatidylinositol (GPI)-anchored 
form (Fc�RIIIB) only expressed on neutro-
phils (28, 29). 
The 3G8 mAb binds to the Fc�RIIIA as well 
as (strongly) to the Fc�RIIIB. 
It has been assigned to the CD16 cluster of 
designation during the 4th International 
HLDA Workshop held in Vienna (), Austria, in 
1989 (WS Code 409, Section NL) (30). 
 

2.3 - ILT3 is a member of a new family of 
genes located on human chromosome 19: 
the Immunologulin (Ig)-Like Transcripts (ILT), 
also known as Leucocyte Ig-like Receptors 
(LIR) and Monocyte / Macrophage Ig-like 
Receptors (MIR) (31). In contrast to Killer cell 
Ig-like Receptors (KIR), ILT/LIR/MIR are 
preferentially expressed on monocytes, 
macrophages, dendritic cells (DCs) and 
granulocytes. ILT2 is an exception, since it is 
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expressed by both myeloid and lymphoid 
cells: NK, T cell subsets and all peripheral B 
cells. 
 

All ILT receptors but one (ILT6) are 
transmembrane proteins, with 2 or 4 extra-
cellular Ig-SF (Immunoglobulin Super Family) 
domains, and have been classified in 3 types 
(31): 
1) Inhibitory: ILT2, -3, -4, -5, LIR8, with two 

to four Immunoreceptor Tyrosine-based 
Inhibitory Motives (ITIMs) located in the 
cytoplasmic tail; 

2) Activating: ILT1, LIR6a, -7, LIR8, with a 
cytoplasmic tail associated to FcR�; 

3) Soluble: ILT6. 
 

ILT3 (otherwise known as LIR-5, HM18) is a 
transmembrane protein of 60 kDa, with 2 
extracellular Ig-SF domains, and 3 
cytoplasmic ITIMs; the molecule is 
constitutively phosphorylated. It is selectively 
expressed by monocytes, macrophages and 
DCs (32). 
 

Unlike ILT2 and ILT4, ILT3 does not bind to 
HLA-A, -B and -G1 molecules.The ligand of 
ILT3 is unknown, however research studies 
point out the following functional properties 
(32): 
1) ILT3 is involved in antigen uptake and 

presentation; 
2) ILT3 negatively regulates Antigen 

Presenting Cell (APC) functional 
reponses triggered via stimulatory 
receptors such as CD11b, CD16, MHC-
class II. 

 

The transmission of a negative signal via 
ITIMs may be one of the inhibitory 
mechanisms, ranging from temporary to 
permanent inactivation, that control 
homeostasis, and immunological tolerance 
(33). 
This has been recently illustrated by Chang 
et al. (34), who show that ILT3, upregulated 
on monocytes and DCs by CD8+CD28- T 
suppressor cells, renders these APC 
tolerogenic. 
 

The ZM3.8 mAb (32), specific for human 
ILT3, immunoprecipitates: 
�� a protein of 55 kDa from ILT3-

transfected T cells;  
�� a protein of 60 kDa from monocytes. 
 

The unique cellular expression of ILT3 is 
demonstrated by flow cytometry, using the 
ZM3.8 mAb (32): 
�� on PBMCs, positive on CD14+ 

monocytes and a subset of CD14-/HLA-
DRbright cells, and negative on CD3+ T 
cells, CD16+ NK cells, CD20+ B cells, 
and neutrophils; 

�� negative on purified fresh B cells, either 
resting or activated with CD40L in the 
presence of IL-2, -4 and -10 (32). 

�� on EBV-B cell lines, positive only on 
C1R; 

�� on myelo-monocytic cell lines, positive 
on THP1, negative on U937, 
Monomac6, HL-60; 

�� on monocyte-enriched populations, 
positive on CD83+ and CD14-/HLA-DR+ 
cells, i.e. peripheral blood DC 
precursors; 

�� positive on macrophages derived from 
monocytes by culture with M-CSF; 

�� positive on DCs derived from 
monocytes by culture with GM-CSF+ 
IL-4; 

�� on circulating DCs from healthy 
subjects (6); 

�� on circulating DCs from myeloid 
leukemia patients (15); 

�� on plasmacytoid leukemia cells (35). 
The ZM3.8 mAb has been assigned to the 
CD85k cluster of differentiation during the 7th 
International HLDA Workshop held in 
Harrogate, UK, in 2000 (WS Code: 70358) 
(16). 
 

2.4 - The CD123 antigen, alias Interleukin-3 
alpha receptor (IL-3R�), belongs to the 
cytokine receptor family (36, 37). It is 
constitutively expressed by committed 
hematopoietic stem / progenitor cells, by 
most of the myeloid lineage (CD13+, CD14+, 
CD33+, CD15low), and by some CD19+ cells 
(38); it is absent from CD3+ cells (38). 
The 107D2 mAb (39, 40) reacts on COP 
cells transfected with CD123 cDNA, and with 
PDCs in situ (40). 
CONJUGATION 

Fluorescein isothiocyanate (FITC) is 
conjugated at 6 – 10 moles of FITC per mole 
of Ig for CD14, and at 3 – 8 moles of FITC 
per mole of Ig for CD16. 
Excitation wavelength: 488 nm 
Maximum emission wavelength: 525 nm 
Main emission color: Green 
 

R-phycoerythrin (PE) is conjugated at 0.5 –
1.5 moles of PE per mole of Ig. 
Excitation wavelength: 488 nm 
Maximum emission wavelength: 575 nm 
Main emission color: Orange-red 
 

The CD123 Ig is conjugated to PC5 (a 
tandem dye constituted of R-phycoerythrin 
covalently linked to cyanin 5.1) at 0.5 – 1.5 
moles of PC5 per mole of Ig. 
Excitation wavelength: 488 nm 
Maximum emission wavelength: 670 nm 
Main emission color: Deep-red 

APPLICATION 
Flow cytometric analysis of peripheral blood 
myeloid dendritic cells (1 – 20). 
STATEMENT OF WARNINGS 
1. This reagent contains 0.1% sodium 

azide. Sodium azide under acid 
conditions yields hydrazoic acid, an 
extremely toxic compound. Azide 
compounds should be flushed with 
running water while being discarded. 
These precautions are recommended to 
avoid deposits in metal piping in which 
explosive conditions can develop. If skin 
or eye contact occurs, wash excessively 
with water. 

2. Specimens, samples and all material 
coming in contact with them should be 
handled as if capable of transmitting 
infection and disposed of with proper 
precautions. 

3. Never pipet by mouth and avoid contact 
of samples with skin and mucous 
membranes 

4. Do not use antibody beyond the 
expiration date on the label. 

5. Do not expose reagents to strong light 
during storage or incubation. 

6. Avoid microbial contamination of 
reagents or incorrect results might 
occur. 

STORAGE CONDITIONS AND 
STABILITY 
This reagent is stable up to the expiration 
date when stored at 2 – 8°C. Do not freeze. 
Minimize exposure to light. 
REAGENT PREPARATION 
No reconstitution is necessary. This 
monoclonal antibody combination may be 
used directly from the vial. Bring reagent to 
18 – 25°C prior to use. 
PROCEDURE 
Preparation of working solutions (quantity for 
1 tube): 
1) "Fix-and-lyse" mixture: by freshly mixing 

1 mL of VersaLyse (PN IM3648) with 
25 µL of undiluted IOTest 3 Fixative 
Solution (PN IM3515). Prepare a 
sufficient amount of the "fix-and-lyse" 
mixture for the total number of samples. 

2) Fixing buffer: by mixing 6.25 µL of 
undiluted IOTest 3 Fixative Solution (PN 
IM3515) in 0.5 mL PBS. Prepare a 
sufficient amount of the fixing buffer for 
the total number of samples. 

NOTE: Unlike what is stated on the package 
insert of the the IOTest 3 Fixative Solution 
(PN IM3515), the present procedure does not 
use this fixative solution as a 10X concen-
trated solution. 
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Procedure: 
1. Label tubes for analysis. 
2. Pipet into each tube 20 µL of the 

monoclonal antibody (mAb) mixture. 
3. Add 100 µL of whole blood. 
4. Vortex each tube for 1 second. 
5. Incubate at room temperature (18 –

25°C) for 20 minutes. Protect from light. 
6. Add 1 mL of the "fix-and-lyse" mixture to 

each tube and vortex immediately for 
one second after each addition. 

7. Incubate at room temperature for at 
least 10 minutes. Let tubes sit, 
protected from light. 

8. Centrifuge the tubes at 150 x g for 5 
minutes and discard the supernatant by 
aspiration. 

9. Add 3 mL of PBS. 
10. Centrifuge the tubes at 150 x g for 5 

minutes and discard the supernatant by 
aspiration. 

11. Resuspend the pellets by addition of 
0.5 mL of fixing buffer.  

12. Vortex each tube for 1 second. 
13. Store at 2 – 8°C until analysis: 

a) for fresh specimens (<24 hours), 
analyze within 6 hours; 
b) for older specimens (24 – 36 hours), 
analyze immediatly. 

 
EXAMPLE DATA 
The histograms below are biparametric 
representations of a lyzed (see procedure 
described above) normal whole blood. The 
staining is performed with the 3-color 
combination: 
(CD14+CD16)-FITC / CD85k (ILT3)-PE / 
CD123-PC5, PN A07412. 

 
Histogram 1: 
SS versus FS, displaying 20% of the events. 
Region A is drawn in order to eliminate 
debris. 

 
Histogram 2 (gated on A): 
FL4 (CD123-PC5) versus SS, displaying all 
gated events. Region B is drawn in order to 
exclude all CD123-negative cells. 

 
Histogram 3 (gated on A AND B): 
FL1 (CD14+CD16)-FITC versus FL2 (ILT3-
PE). Region C is drawn around allCD(14+16) 
neg / ILT3+ As a visual control of the gating, 
the eosinophils (Eo) should be visible in the 
bottom right corner of the region (see 
"Specificity"). 

 
Histogram 4 (gated on A AND B AND C): 
FL4 (CD123-PC5) versus FL2 (ILT3-PE). 
Region D is drawn around 
CD123bright / ILT3bright events. (Mean 

percentage of PDCs: 0.43% � 0.05 PBMCs; 
n=23; acquisition of 200 events). 
Acquisition is with a COULTER® EPICS® 
XL™ flow cytometer, using System II™ 
acquisition sofwtare. Analysis is with 
Beckman Coulter EXPO32™ Cytometer 
software. 
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