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Cat. No. 6K01-T050

Lineage Cocktail
(CD3 / CD14 / CD16 / CD19 / CD20 / CD56) FITC

1. Specification
Content 50 tests, 1 ml
Usage 20 l per test
Specificity Hu CD3 Hu CD14 Hu CD16 Hu CD19 Hu CD20 Hu CD56
Clone MEM-57 MEM-15 LNK16 LT19 LT20 MEM-188
Isotype Ms IgG2a Ms IgG1 Ms IgG1 Ms IgG1 Ms IgG2a Ms IgG2a
Fluorochrome FITC
 excitation 488 nm
Emission maximum 525 nm

2. Intended use

The Lineage Cocktail (CD3 / CD14 / CD16 / CD19 / CD20 /
CD56) FITC consists of the mixture of antibodies which stain 
human lymphocytes, monocytes, eosinophils and neutrophils. 
Peripheral blood dendritic cells and basophils can be identified 
by lack of staining with this reagent. 

3. Principle

This test is based on specific binding of monoclonal antibodies 
to the antigenic determinants expressed on the surface of 
human lymphocytes, monocytes, eosinophils and neutrophils in 
peripheral blood. Dendritic cells and basophils can be identified 
in the peripheral blood by their lack of staining with this Lineage 
Cocktail using common flow cytometer device equipped with 
488 nm laser. The monoclonal antibodies used in the Lineage 
Cocktail are labeled with Fluorescein isothiocyanate (FITC)
which is excited by single laser beam from a flow cytometer 
during analysis. 

Staining of human blood cells is performed by incubation of 
blood samples with the Lineage Cocktail and, whenever 
applicable, the cells can be simultaneously stained by other 
monoclonal antibodies conjugated to appropriate 
fluorochromes. For example, dendritic cells can be 
distinguished from basophils by positive staining with PE-
conjugated anti-HLA-DR antibody, cat. no. 1P-474-T100. 
Staining whole peripheral blood with mixture of conjugated 
antibodies is followed by a lysis of red blood cells, wash and 
subsequent flow cytometry analysis. 

4. Specificity

The monoclonal antibody MEM-57 reacts with CD3 complex, 
expressed on all peripheral blood T lymphocytes. 

The antibody MEM-15 reacts with CD14, expressed on 
monocytes, macrophages and weakly on neutrophils. 

The antibody LNK16 reacts with CD16, expressed on NK-cells, 
monocytes, macrophages and neutrophils.

The antibody LT19 reacts with CD19, expressed on B 
lymphocytes.

The antibody LT20 reacts with CD20,  expressed on B 
lymphocytes. 

The antibody MEM-188 reacts with CD56,  expressed on NK 
lymphocytes.

5. Reagent provided

The reagent contains premixed combination of mouse 
monoclonal antibodies against human CD3, CD14, CD16, 
CD19, CD20 and CD56 antigens (clone MEM-57, MEM-15, 
LNK16, LT19, LT20 and MEM-188, respectively) labeled with 
Fluorescein isothiocyanate (FITC). Labeled antibodies are 
diluted at optimum concentration in phosphate buffered saline 
(PBS) containing 15mM sodium azide and 0.2% (w/v) high-
grade protease free Bovine Serum Albumin (BSA) as a 
stabilizing agent. The content of a vial (1 ml) is sufficient for 50
tests.

6. Storage

Store vial in the dark at 2-8°C. Do not freeze.

7. Precautions

 Intended for research use only.
 Do not use after expiration date stamped on vial label.
 Avoid prolonged exposure to light.
 The content of the vial must not freeze.
 Avoid contamination of the reagent.
 Any non-performance of staining protocol may produce 

false results.
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 The reagent contains sodium azide (NaN3) which is highly 
toxic in pure form. However, the concentration in the 
reagent (15mM) is not considered as hazardous. When 
disposing the reagent, flush the sink with large volume of 
water to avoid accumulation of explosive metal-azide 
in plumbing.

 Human blood samples are considered as potentially 
infectious and must be handled with care. Avoid all 
contact of the sample with the skin, eyes and mucosa.

8. Necessary material not supplied

Material necessary for collection of peripheral blood, test tubes 
for staining of blood samples (e.g. 12 × 75 mm), automatic 
pipettes with disposable tips, vortex mixer, centrifuge, 
commercial lysing solution, phosphate buffered saline (PBS),
flow cytometer.

9. Staining protocol

1. Collect peripheral blood in a sterile tube with an 
anticoagulant (e.g. Heparin, EDTA).

2. Add 20 l of the Lineage Cocktail (CD3, CD14, CD16, 
CD19, CD20, CD56) FITC reagent to a test tube.

3. Whenever applicable, add marker-specific antibody 
conjugated with appropriate fluorochrome to the test 
tube.

4. Add 100 l of blood sample to the tube. Vortex the 
tube.

5. Incubate the tube for 20-30 minutes at room 
temperature in the dark.

6. Perform lysis of red cells using lysing solution. It is 
recommended to use a commercial lysing solution 
containing paraformaldehyde as a fixative. Follow the 
instructions of the lysing solution manufacturer. 

7. Centrifuge the tube for 5 minutes at 300 g. 
8. Remove supernatant and resuspend pellet with 

3-4 ml of PBS.
9. Centrifuge the tube for 5 minutes at 300 g.
10. Remove supernatant and resuspend pellet with 0.3 –

0.5 ml of PBS.
11. Analyze the sample immediately using a flow cytometer 

or store sample at 2-8°C in the dark and analyze within 
24 hours provided that cells were fixed.

10. Data analysis

Analyze the samples stained with the Lineage Cocktail (CD3, 
CD14, CD16, CD19, CD20, CD56) FITC reagent using a flow 
cytometer. If you measure simultaneously fluorescence signal 
from other fluorochrome, make correct compensation of 
fluorescent signals.

Fig. 1: Identification of dendritic cells in human 
peripheral blood by their lack of staining with Lineage 
Cocktail (CD3 / CD14 / CD16 / CD19 / CD20 / CD56)
FITC and positive staining with anti-HLA-DR antibody 
conjugated with PE. 100 000 events were acquired 
for identification of HLA-DR+ dendritic cells.

Fig. 2: Identification of basophils in human peripheral 
blood by their lack of staining with Lineage Cocktail 
(CD3 / CD14 / CD16 / CD19 / CD20 / CD56) FITC 
and positive staining with anti-IgE antibody 
conjugated with PE-DY647. 60 000 events were 
acquired for staining of IgE+ basophils.

11. Limitations

 Flow cytometer may produce false results if the device 
has not been aligned and maintained appropriately. 

 Data may be incorrectly interpreted if fluorescent signals 
were compensated wrongly or if gates were positioned 
inaccurately.

 Red blood cells from abnormal patients may be resistant 
to lysis using lysing solutions.

 In case of hyperleukocytose sample, it is recommended to 
dilute blood sample with PBS to obtain leukocyte density 
approximately 5 × 106 leukocytes/ml.

 Blood samples should be stained and analyzed within 24 
hours from the blood collection.



6K01-T050_EN_0904093/3

12. References

MEM-57:

Leukocyte Typing III., McMichael M.J. et al. (Eds.), Oxford 
University Press (1987); p.611. 

Horejsi V. et al.: Monoclonal antibodies against human 
leucocyte antigens. II. Antibodies against CD45 (T200), CD3 
(T3), CD43, CD10 (CALLA), transferrin receptor (T9), a novel 
broadly expressed 18-kDa antigen (MEM-43) and a novel 
antigen of restricted expression (MEM-74). Folia Biol. (Praha) 
34, 23 (1988). 

Leukocyte Typing IV., Knapp W. et al. (Eds.), Oxford University 
Press (1989); p. 293. 

Hilgert I. et al.: Therapeutic in vivo use of the A1-CD3 
monoclonal antibody. Transplantation 55, 435 (1993). 

MEM-15:

Bazil V, Horejsi V, Baudys M, Kristofova H, Strominger JL, 
Kostka W, Hilgert I.: Biochemical characterization of a soluble 
form of the 53-kDa monocyte surface antigen. Eur J Immunol. 
1986 Dec;16(12):1583-9. 

Leukocyte Typing III., McMichael A. J. et al (Eds.), Oxford 
University Press (1987). 

Leukocyte Typing IV., Knapp W. et al. (Eds.), Oxford University 
Press (1989). 

Leukocyte Typing V., Schlossman S. et al. (Eds.), Oxford 
University Press (1995). 

Leukocyte Typing VI., Kishimoto T. et al. (Eds.), Garland 
Publishing Inc. (1997).

LNK16:

Leukocyte Typing V., Schlossman S. et al. (Eds.), Oxford 
University Press (1995). 

Tamm A, Schmidt RE: The binding epitopes of human CD16 
(Fc gamma RIII) monoclonal antibodies. Implications for ligand 
binding. J Immunol. 1996 Aug 15;157(4):1576-81. 

Boyle JJ: Human macrophages kill human mesangial cells by 
Fas-L-induced apoptosis when triggered by antibody via CD16. 
Clin Exp Immunol. 2004 Sep;137(3):529-37.

LT19:

Elias F, Flo J, Lopez RA, Zorzopulos J, Montaner A, Rodriguez 
JM: Strong cytosine-guanosine-independent immunostimulation 
in humans and other primates by synthetic 
oligodeoxynucleotides with PyNTTTTGT motifs. J Immunol. 
2003 Oct 1;171(7):3697-704. 

Lin CW, Liu TY, Chen SU, Wang KT, Medeiros LJ, Hsu SM: 
CD94 1A transcripts characterize lymphoblastic 
lymphoma/leukemia of immature natural killer cell origin with 
distinct clinical features. Blood. 2005 Nov 15;106(10):3567-74. 
Epub 2005 Jul 26.

LT20:

Leukocyte Typing VII., Mason D. et al. (Eds.), Oxford University 
Press (2002). 

Polyak MJ, Deans JP: Alanine-170 and proline-172 are critical 
determinants for extracellular CD20 epitopes; heterogeneity in 
the fine specificity of CD20 monoclonal antibodies is defined by 
additional requirements imposed by both amino acid sequence 
and quaternary structure. Blood. 2002 May 1;99(9):3256-62. 

Chan HT, Hughes D, French RR, Tutt AL, Walshe CA, Teeling 
JL, Glennie MJ, Cragg MS: CD20-induced lymphoma cell death 
is independent of both caspases and its redistribution into triton 
X-100 insoluble membrane rafts. Cancer Res. 2003 Sep 
1;63(17):5480-9. 

Teeling JL, Mackus WJ, Wiegman LJ, van den Brakel JH, 
Beers SA, French RR, van Meerten T, Ebeling S, Vink T, 
Slootstra JW, Parren PW, Glennie MJ, van de Winkel JG: The 
biological activity of human CD20 monoclonal antibodies is 
linked to unique epitopes on CD20. J Immunol. 2006 Jul 
1;177(1):362-71.

MEM-188:

Leukocyte Typing VI., Kishimoto T. et al. (Eds.), Garland 
Publishing Inc. (1997). 

Leukocyte Typing VII., Mason D. et al. (Eds.), Oxford University 
Press (2002).

13. Manufacturer

EXBIO Praha, a.s.
Nad Safinou II 366
252 42 Vestec, Czech Republic
Tel: +420 261 090 666
Fax: +420 261 090 660
E-mail: orders@exbio.cz
http://www.exbio.cz




