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Technology Background 
 

Biolog Phenotype MicroArrays™ provide an easy-to-use technology for scanning 

and measuring the energy metabolism pathways present in a wide range of 

mammalian cell types from in vitro cultured cells to primary cells and to assess the 

mitochondrial activity of mammalian cells (i.e. yeast and filamentous fungi).  

 

The metabolic pathway activities are assayed with a simple colorimetric reagent 

that measures redox energy produced 

when a cell oxidizes a chemical.  To perform 

the assay, a cell suspension is first prepared 

in an inoculating fluid.  The suspension is 

dispensed into the PM wells and incubated 

for time that is depended on the type of cells 

used (i.e. 4-12 h for mammalian cells). During 

this time the cells adapt to their new 

environment which includes different 

carbon and energy sources in the various 

wells. Then, to measure the cell-mediated 

metabolism of the chemicals, one proprietary color generating system, Biolog 

Redox Dye is added to all wells.  The color generating system employs a tetrazolium 

dye that can be reduced to a purple formazan.   Cellular metabolism that is 

stimulated by the chemical in the well generates reducing equivalents which are 

captured by the Biolog Redox Dye color generation system. 

 

With appropriately controlled assay conditions, the rate of formazan production is 

linear with time and can be measured directly in the microwell assay plates without 

additional processing.  Kinetic measurements can be made to determine the rate 

of formazan production by using Biolog’s OmniLog® instrument and software (Fig. 

1). Figure 2 shows how OmniLog-PM software can perform a comparison of the 

energetic response of two cell lines, for example a starting cell and mutant or 

subclone.  The software collects the purple color values for each well over time 

and converts that into a kinetic graph.  The response of the parental cell is shown 

Figure 1. The Omnilog reader 



in red, the derived cell in green, and then an overlay comparison is generated 

where the response common to both cells is shown in yellow.  Therefore yellow 

shows assay phenotypes that are identical whereas phenotypic differences are 

highlighted in red or green.  One can see both small and large phenotypic 

changes in the example shown. 

 

Figure 2. Comparing Parental Line and Isogenic Cancer Clones 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Alternatively, formazan production can be measured by an endpoint absorbance 

at 590 nm with any microplate reader and analyzed in Excel spreadsheets. 

 

 

Possible Uses 
 

One major use of PMs is in metabolism research.  PMs can be used to gain a deeper 

understanding of energy metabolism in virtually any cell line and in ANY desired 

environmental condition (i.e. at different temperatures, different pH, different 

oxygen concentration etc). In mammalian cells this can also reflect the metabolic 

properties of the organ or tissue from which the cells were derived.  This is essential 

information in the study of metabolic disorders such as diabetes and obesity, in the 

study of carbon metabolism and caloric nutrition, and in the testing of drugs, 

hormones, and any chemical entity that may affect these pathways.    



A second major use is as a simple tool to fingerprint cells.  Different cell lines have 

different pathway activities so they produce different patterns of purple wells when 

the PM assay is performed.  Furthermore, the scan of several metabolic properties 

reflects the physiological state of the cell.  If a cell changes over time, it is likely that 

its metabolic properties will also change and this can be detected with the 

sensitive and reproducible PM assays.    

 

Recently Biolog developed a special plate set that is able to deeply characterize 

mitochondrial metabolisms in eukaryotic cells (i.e. yeast, fungi and mammalian 

cells). Mitochondria play a primary role in energy production by cells. It is clear that 

these organelles are dynamic as the quantity and structure of the mitochondria in 

cells can change. Mitochondria are complex, consisting of over 1,000 proteins, the 

vast majority of which are coded for by nuclear rather than mitochondrial DNA. In 

addition to proteins, mitochondria also have specialized membranes and they can 

interact with each other and with other cellular organelles such as endoplasmic 

reticuli. 

 

A sizeable published literature documents the successful use PMM technology for 

mammalian cells.  An updated listing can be found in the Bibliography section of 

the Biolog website at http://www.biolog.com/bibliography.php 

 

 

 Simple Protocol:  Add the cells, incubate, add the dye mix, and read. 

 Fast Results: Sufficient color forms in as little as 4 hours in mammalian cells.  The 

formazan product is soluble and stable in the culture medium and can be 

measured as soon as it forms. 

 Flexible Format: Either kinetic or endpoint measurements of color development 

can be performed.   

 Sensitivity:  Low basal rates of dye reduction in the “No Substrate Well” allows 

for high sensitivity.  Cell-mediated metabolic signals can be enhanced by 

simply extending the incubation time. 

 

 

http://www.biolog.com/bibliography.php


Plates types for Mammalian cells 
 

 • Carbon Energy and Nitrogen Substrates: 4x96-well plates, using 367 metabolic 

substrates, one substrate per well, and each linked to a separate metabolic 

pathway. The pre-arrayed substrates include carbohydrates/starches, alcohols, 

fatty acids, ketones, carboxylic acids, amino acids and bi-amino acids  

• Hormones: 3x96 well plates, 45 different pre-arrayed hormones at six different 

concentrations each  

• Trace Elements: 96-well plate with 22 different pre-arrayed ions/cofactors at 

four different concentrations each  

• Anti-Cancer Chemosensitivity: 4x96-well plates with 92 pre-arrayed and well-

established anti-cancer chemical agents at four different concentrations each  

• Mitochondrial Metabolisms: 96 well microplates used for the test of 

mitochondrial metabolisms in human cell lines. One microplate has a triplicate 

repeat of a set of 31 energy generating substrates (rows A-B cytoplasmic, rows C-

H mitochondrial) precoated and dried into the wells.   Either 3 assay samples can 

be run or one sample in triplicate (Mitoplate S1). Another type can also be used to 

assess the specificity of substrate transport inhibitors or other electron transport 

chain inhibitors (Mitoplate I1).  
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