








Q-dots - structure

cadmium+selenium/tellurium
zinc-sulfide



Q-dots - size



Q-dots - color



Q-dots vs. “traditional dyes”
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Use of microbeads in multiplex 
measurements.

Multiplex technique:

Mixing of precisely identifiable beads

With a single measurement we gain a set of data



Identification of microbeads
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Luminex xMAP technology



Luminex xMAP technológia
100 xMAP microgyöngy klaszter
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FL2 fluorescence

Different bead „clusters” can be mixed. Since all beads carry a unique identification mark, the
detection system can detect which bead belongs to which cluster. Theoretically 100
measurements can be performed in one sample.



Binding molecules on the beads

With simple chemical (covalent) binding different materials can be bound on
the surface of microbeads.



Potential uses
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FL2 fluorescence

Luminex xMAP technology
Cytokines



Luminex xMAP technology
Autoantibodies
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FL2 fluorescence



Luminex xMAP technology

FL
3 

flu
or

es
ce

nc
e 

   
   

  

FL2 fluorescence

Kinases



Identification of the microbead 
clusters

The red laser excites
the microbead loading
fluorescent dye mix,
which makes
„clustering” possible.



Detecting parameter

The green laser
excites the detecting
fluorochrom showing
the concentration of
the target molecule.



BDTM Cytometric Bead Array 
(CBA)

Detecting cytokine patterns with multiplex microbeads



Human inflammatory cytokine 
CBA kit

Clustering parameter (FL3)
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Calculating standard curve

20 pg/ml 625 pg/ml 5000 pg/ml

CC 10.000
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CBA - clustering
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1. Clustering 
FL3/FL4

2. Gating - individual 
cytokines

3. Cytokine cc. - FL2



CBA – Potential uses

• Cytokines, chemokines and other 
soluble molecules

• Signaling

• Immunoglobulin isotype determination



CBA signaling reagents

BcR

TcR MAPK Akt

JAK/Stat



Phospho-flow - Gary P. Nolan, Peter O. Krutzik

Krutzik et al. Clin. Immunol. 110 (2004) 206-221.



Phospho-flow

Krutzik et al. Clin. Immunol. 110 (2004) 206-221.



Krutzik et al. Clin. Immunol. 110 (2004) 206-221.



Phospho-flow

Krutzik et al. J. Immunol. 175 (2005): 2366-2373.



Phospho-flow

Krutzik et al. J. Immunol. 175 (2005): 2366-2373.



Phospho-flow

Krutzik et al. J. Immunol. 175 (2005): 2366-2373.



Phospho-flow

Irish JM et al. Cell 118 (2004): 217-228.



Phospho-flow

Irish JM et al. Cell 118 (2004): 217-228.



Phospho-flow

Irish JM et al. Cell 118 (2004): 217-228.


