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Multiplexing:   
Measure more than cytokines! 

 

 

 

AGENDA  

 Module 1:  xMAP technology based genomic and proteomic 
applications 

 Module 2:  Lab demo of SNP typing assay 

 

Module 3:  Milliplex MAP phospho-signaling 

 

 Module 4:  Lab demo of a signaling assay 

 Module 5:  Wrap up, additional questions/review 

 

Ramsey McIntire, PhD 

Multiplex & Cytometry Specialist 

EMD Millipore 



MILLIPLEX MAP  - Market Leader! 

Rat  
Cytokine/chemokine 
Immunoglobulin 
Adipokine/Adipocyte 
Metabolic hormone 
Pituitary 
Stress hormone 
Thyroid 
Bone 
Cardiovascular 
Neuropeptide 
Kidney toxicity 
Vascular injury 

Mouse  
Cytokine/chemokine 
T lymphocytes 
Immunoglobulin 
Adipokine/adipocyte 
Metabolic hormone 
Pituitary 
Thyroid 
Bone 
Cardiovascular 
Angiogenesis 
Neuropeptide 

Multiplex 

Assays 

Primate 
Cytokine/chemokine 
Metabolic hormone 

Porcine 
Cytokine/chemokine 

Canine 
Cytokine/chemokine 
Metabolism 
Pituitary 
Kidney Toxicity 

Human 
Cytokine/chemokine 
T lymphocytes 
Cytokine receptors 
Immunoglobulin 
Cardiovascular 
Cancer 
IGFBPs 
Angiogenesis 
Metastasis 
Neurodegenerative 
Neuropeptide 
Adipokine/Adipocyte 
Metabolic hormone 
Liver 
Pituitary 
Thyroid 
Bone 
Skin 
Kidney Toxicity 

Signaling 
Y/S/T phosphorylation 
Apoptosis 
RTK 
OxPhos 
Fatty Acid Ox 
Glycolysis 



The Challenges of Cell Signaling 

Cell signaling is part of a complex 
system of communication that 
dictates basic activities in the cell and 
coordinates cellular functions. 

Protein targets of interest are often 
transient and low expression. 

Why multiplex? 

 Analyze multiple proteins in a pathway 
simultaneously 

 Analyze multiple pathways in one 
cell/tissue lysate simultaneously 

 Save samples and time! 



Number of assays required 

Total time to result 

Results per assay 

Total sample used 

Internal controls possible?   

xMAP®
  
Technology Western blot 

18 hours 

400 

Days/weeks 

~10 

YES 

50 ml (1-25 mg) ~200 ml (~100-500 mg) 

NO 

Milliplex vs. Western Blot 

10 proteins 

40 samples 
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Western Blot Comparison 
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Number of Analytes 

Comparison of Signaling Analysis 

Western

Western Strip-Reprobe 2x

Western Strip-Reprobe 4x

Star ELISA

MILLIPLEX MAP



Milliplex Intracellular Assay Procedure 

Grow Cells and Treat as Appropriate 

Lyse Cells 

Quantify Protein 

Detect using  Biotin-Streptavidin/PE conjugates 

Incubate lysates and beads overnight 

Wash 

Acquire on Luminex 



Akt/mTOR Panel:  11-plex 

The MILLIPLEX MAP Human Akt/mTOR Phosphoprotein Magnetic Bead Panel 11-plex, is used to detect 

changes in phosphorylated p70S6K (Thr412), IRS1 (Ser312), GSK3a (Ser21), GSK3b (Ser9), Akt (Ser473), 

PTEN (Ser380), IR Tyr1162/Tyr1163), IGF1R (Tyr1135/Tyr1136), RPS6 (Ser235/Ser236), TSC2  (Ser939), 

and mTOR (Ser2448) in cell lysates using the Luminex® system. The detection assay is a rapid, convenient 

alternative to Western Blotting and immunoprecipitation procedures. Each kit has sufficient reagents for one 

96-well plate assay.  

Analytes: p70S6K (Thr412) 

IRS1 (Ser312) 

GSK3a (Ser21) 
GSK3b (Ser9) 
Akt (Ser473) 
PTEN (Ser380) 

IR (Tyr1162/Tyr1163) 

IGF1R (Tyr1135/Tyr1136) 

RPS6 (Ser235/Ser236) 
TSC2 (Ser939) 

mTOR (Ser2448) 



Akt/mTOR Panel 



Akt/mTOR Panel: Western to Panel Comparison 

IR pY1162/1163 

  MILLIPLEX ® MFI      45      42       63   1283   861  1220  1112   843   1467 

Lane#              1       2        3      4       5       6       7       8       9 

1. HeLa untreated 
2. HeLa treated with lambda phosphatase 
3. HepG2 untreated  
4. HepG2 + insulin 
5. HepG2 + 0.1 mM wortmannin + insulin   *PI3K inh. 
6. HepG2 + 0.1 mM rapamycin + insulin 
7. HepG2 + 10 mM U0126 + insulin 
8. HepG2 + 50 mM LY-294-002 + insulin    *PI3K Inh. 
9. HepG2 + 1 mM Ro-31-8220 + insulin      *Rsk2 inh.  

Akt pS473 

  MILLIPLEX ® MFI        21      8      177  1101   28    776  1111   23   1513 

GSK3b pS9 

  MILLIPLEX ® MFI      191     29     309   474    184    429   402    273    128 











Akt/mTOR Panel 



Measured effects of Calorie Restriction and Insulin treatment in 
multiple skeletal muscles, brain, liver, kidney, heart, and lung 

Overall finding:  Calorie restriction showed tissue-specific effects, 
but more consistently impacted insulin/IGF rather than mTOR 



Src Family Kinase Panel 



Src Family Kinase Panel 



Increased TGFbeta secretion:  EMT? 



MILLIPLEX MAP Cell Signaling Portfolio 

Phospho-Total 2 Plexes: 

Akt/PKB 

CREB 

Erk/MAPK ½ 

IRS1 

JNK 

mTOR 

p38  

STAT3 

(all of above can be plexed) 

 

Individual MapMates: 

46 and counting! 

Pathway Panels: 

Glycolysis 

Oxidative Phosphorylation 

Oxidative Stress 

Pyruvate Dehydrogenase 

Akt/mTOR 

Early Apoptosis 

Late Apoptosis 

DNA Damage 

Heat Shock Protein 

MAPK/SAPK 

Mitogenesis RTK 

Multi-Pathway 

NFkB 

Src Kinase 

STAT 

Human T Cell Receptor 

TGFbeta 



Thank you! 
 
 
Ramsey McIntire:  Multiplex & Cytometry 
 
Karen Tamul:  Field Application Scientist 
 
Michelle Dennis:  All things EMD Millipore! 
 
 


