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ALLOPHYCOCYANIN
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                          Characteristics

Molecular Weight       : 104

Composition               : Allophycocyanin comprises of two
                                   subunits  α  and β  and  is present
                                   as trimer  (αβ)3. Molecular weight
                                   of   the   range   of   17KDa   for
                                   -subunit    and     31.5 Kda    for
                                   -subunit.

Purity                        : A651/A280≥4, 

Absorption Maxima      : 648-652 

Emission Maxima          : 660 nm

Extinction Coefficient : E1% at 620 = 73

Origin                        :  

KDa

α
β

A651/A620>1.4

nm

India

Source                       : Spirulina platensis

Allophycocyanin (APC) is a blue green protein complex 
occurring in cyanobacterial phycobilisomes with high 
fluorescence quantum yield, molar extinction 
coefficients, absorbtivity and stability. It can be 
easily cross linked with antibodies and other proteins 
by using conventional molecular tagging techniques 
without losing its fluorescent properties. It is an 
oligomeric protein with the linear tetrapyrrole 
chromophores known as bilins covalently attached to 
the apoprotein by a thioether linkage[1] .

Properties of Allophycocyanin:

     High extinction coefficients and quantum yield: 
  

Allophycocyanin based dyes exhibit intense 
fluorescence light emission and optimal 
brightness due to high extinction coefficients and 
quantum yield values of the dyes - intensity 
increases when coupled to biomolecules resulting 
in reduced influence of uncoupled dye.

     High resistance to photo-bleaching: 

As compared to other fluorescent dyes, 
phycobiliprotein based dyes (like allophycocyanin) 
can withstand higher photo-degradation, hence 
they show lesser photo-bleaching effect.

pH stability:

Phycobiliprotein based dyes are stable at a wider 
range of pH as  compared to other fluorescent 
dyes ( pH range- 5 to 8).

Hydrophilic in nature:

The negatively charged Allophycocyanin based 
dyes are highly water soluble and thus can be used 
in biological test done in vitro and in vivo.

Advantages of using Allophycocyanin based dyes:

Highly stable

Hydrophilic in nature

High quantum efficiency

Easily linked to biomolecules like  
antibodies

Large   stokes   shifts – Excitation   and 
emission  bands  at  visible  wavelengths

 
Intense long wavelength  excitation  and 
emission (relatively free of  interference 
from other biological materials). 

Fluorescence not quenched by  external 
agents (the fluorophores are protected 
by covalent   binding   to  the  proten 

  backbone).

Applications:

Biological markers:

Known for these unique characteristics, 
phycobiliproteins are widely used in the 
industrial,     clinical,      or       research
immunology   laboratories   as   labels for 
antibodies, receptors and other biological 
molecules.    Allophycocyanin    (APC)    is 
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Absorption and fluorescence emission spectra of allophycocyanin in pH 7.5 buffer 
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emerging as one of the brightest 
fluorescent probes for FACS analysis. 
Typically, only one APC molecule is 
conjugated to an antibody. Nonetheless, 
by virtue of its huge absorption 
coefficient and almost perfect quantum 
efficiency, as well as emission in a region 
of the spectrum with extremely low 
cellular auto-fluorescence, it is one of 
the brightest dyes used today. It emits at 
about 680 nm, and can be excited by either 
a dye laser (595-605 nm), or the cheaper 
He Ne laser (633 nm).

Allophycocyanin has a great utility in 
biomarkers because of its high 
fluorescence, but typically in combination 
with R-PE to form a fluorescent tandem 
phycobiliprotein conjugate which 
improves sensitivity[2][3].

Pharmacologically active compound:

Allophycocyanin is applied in health care 
products due to certain functional 
effects such as inhibition of enterovirus 
71- induced apoptosis. At concentration 
nontoxic to the host cells (0.045±0.012 
μM), allophycocyanin was found to inhibit 
enterovirus 71-induced cytopathic 
effects, viral plaque formation, and viral-
induced apoptosis [4][5] .

Colorant:

It used as a food colorant because of its 
algal based source, hydrophilic nature 
and stability at room temperature.
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