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C-PHYGCOCYANIN

CHARACTERISTICS

MOLECULAR WEIGHT : 232KDa

COMPOSITION : C-PHYCOCYANIN COMPRISES OF TwO
SUBUNITS 0 AND B OF MOLECULAR
WEIGHT IN THE RANGE OF 18KDa &
20KDa RESPECTIVELY.

PURITY : Aezo/Azso 3.5-4
ABSORPTION MAXIMA : 620 nm

EMISSION MAXIMA : 647 nm

EXTINCTION COEFFICIENT : E1% AT 620 = 70
ISODELECTRIC POINT 1 4.65

SOURCE : Spirulina platensis
ORIGIN : INDIA

C-PHYCOCYANIN (C-PC) OCCURS AS THE CYANOBACTERIAL
PHYCOBILIPROTEIN WITH HIGH FLUORESCENCE QQUANTUM
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 FLUDORESCENT
PROPERTIES.

BECAUSE OF ITS MIRACULOUS FLUORESCENCE PROPERTIES, IT
MAY BE USED AS A FLUORESCENT BIOMARKER WITH PROTEINS,
ANTIBODIES AND NUCLEIC ACIDS FOR DIAGNOSING THE
VARIOUS LETHAL DISEASES AND IN DIFFERENT DIAGNOSTIC
KITS. IT IS ALSO USED AS A STRAIGHT MARKER IN VARIOUS

APPLICATIONS LIKE FRET ASSAYS, FLUORESCENCE
MICROSCOPY, FLUORESCENCE ACTIVATED CELL SORTING
(FACS), FLUORESCENCE IN SITU HYBRIDIZATION (FISH),

FLUORESCENCE CORRELATION SPECTROSCOPY (FCS), GEL
ELECTROPHORESIS, ISOELECTRIC FOCUSING AND GEL
EXCLUSION CHROMATOGRAPHY.

THE FILAMENTOUS PROKARYOTIC CYANOBACTERIUM
Spirulina platensis 1S A RICH SOURCE OF PHYCOCYANIN WHICH
ALSO POSSESSES A WIDE RANGE OF COLORED COMPONENTS
1.E. CHLOROPHYLL, ALLOPHYCOGYANIN (APDC),

ASSEMBLY OF PHYCOBILISOME

THE PHYCOBILIPROTEINS ARE ANTENNAE-PROTEIN PIGMENTS
INVOLVED IN LIGHT HARVESTING AND ARE ORGANIZED IN
SUPRAMOLECULAR COMPLEXES, CALLED PHYCOBILISOMES
(PBSS), THOSE ARE ASSEMBLED IN REGULAR ARRAYS ON THE
OUTER SURFACE OF THE THYLAKOID MEMBRANES.

IN CYANOBACTERIA FOUR MAIN CLASSES OoF
PHYCOBILIPROTEINS EXIST: ALLOPHYCOCYANIN (APC, BLUISH

GREEN), PHYCOCYANIN (PG, BLUE), PHYCOERYTHRIN (PE,
PURPLE), AND PHYCOERYTHROCYANIN (PEC, ORANGE).
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MOLECULAR SKELETON OF C-PHYCOCYANIN

PHYCOBILIPROTEINS ARE OLIGOMERIC PROTEINS, BUILT UP
FROM CHROMOPHORE-BEARING POLYPEPTIDES BELONGING TO
TWO FAMILIES (O AND B) PROBABLY ORIGINATING FROM A
COMMON ANCESTOR [2].

THE COLORS OF PHYCOBILIPROTEINS ORIGINATE MAINLY FROM
COVALENTLY BOUND PROSTHETIC GROUPS THAT ARE OPEN-
CHAIN TETRAPYRROLE CHROMOPHORES BEARING A, B, C AND
D RINGS NAMED PHYCOBILINS.

THESE CHROMOPHORES ARE GENERALLY BOUND TO THE
POLYPEPTIDE CHAIN AT CONSERVED POSITIONS EITHER BY
ONE CYSTEINYL THIOESTER LINKAGE THROUGH THE VINYL
SUBSTITUENT ON THE PYRROLE RING A OF THE TETRAPYRROLE
OR OCCASIONALLY BY TWO CYSTEINYL THIOESTER LINKAGES

THREE DIMENSIONAL
MOLECULAR STRUCTURE OF C-PHYCOCYANIN
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SPECTROSCOPIC CHARACTERIZATION OF PURIFIED GC-PC IN
5 mM saobiuM PHOSPHATE BUFFER, PH 7.0. ABSORPTION
SPECTRUM OF C-PC, SPECTRUM RECORDED AT ROOM
TEMPERATURE.

TABLE SHOWING SPECTROSCOPIC CHARACTERS OF PIGMENTSI3]

S.No. PIGMENT ABSORPTION MAXIMA(IN nm) |EMISSION MAXIMA(IN nm)
1. | ALLO-PHYCOCYANIN 650-655 660
2. C-PHYCOCYANIN 615-640 637
3. PHYCOERYTHRIN 565-575 577

APPLICATION OF C-PHYCOCYANIN

PHYCOBILIPROTEINS PLAY AN IMPORTANT ROLE IN
FLUORESCENT BASED DETECTION SYSTEMS,
PARTICULARLY FOR FLOW CYTOMETRY. THE SPECTRAL
PROPERTIES, SUCH AS:

., EXCITATION AND EMISSION AT THE RED END OF
THE SPECTRUM, WHERE INTERFERENCE FROM
BIOLOGICAL MATRICES TEND TO BE LESS.

» A LARGE STOKES SHIFT, SO THAT INTERFERENCE
FROM RAYLEIGH AND RAMAN SCATTER AND OTHER
FLUORESCING COMPONENTS IS LESS SIGNIFICANT
OR NONEXISTENT.

» IMMUNITY FROM QUENCHING BY NATURALLY
OCCURRING BIOLOGICAL SUBSTANCES.

®» HIGH SOLUBILITY IN ARQUEOUS ENVIRONMENT sO
THAT NONSPECIFIC BINDING EFFECTS ARE MINIMAL.

SYNTHESIS OF CONJUGATES OF PHYCOBILIPROTEINS WITH
MOLECULES HAVING BIOLOGICAL SPECIFICITY, LIKE
IMMUNOGLOBULINS, PROTEIN A, BIOTIN AND AVIDIN, WERE
REPORTED AND SHOWED THAT PHYCOBILIPROTEINS
CONJUGATES ARE EXCELLENT REAGENTS FOR TwWO COLOR
FLUORESCENCE ANALYSIS OoF SINGLE CELLS USING
FLUORESCENCE ACTIVATED CELL SORTER (FACS) [4].

A PHOTOCHEMICAL METHOD IS DESCRIBED FOR TREATING
CANCER WHEREIN PHYCOCYANIN IS ADMINISTERED TO A
PATIENT SUFFERING FROM INTERNAL OR SKIN CANCER. ONCE
ADMINISTERED, PHYCOCYANIN IS SELECTIVELY TAKEN UP INTO
CANCER CELLS, AND UPON SUBSERQUENT IRRADIATION
DESTRUCTION OF THE CANCER CELLS OCCURS.
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THE PHARMACOLOGICAL PROPERTY ATTRIBUTED BY
PHYCOCYANIN INCLUDES ANTIOXIDANT, ANTI-NFLAMMATORY,
EUROPROTECTIVE AND HEPATOPROTECTIVE ACTIVITY.

WHEN IT WAS EVALUATED AS AN ANTIOXIDANT in vitro, IT WAS
ABLE TO SCAVENGE ALKOXYL, HYDROXYL AND PEROXYL
RADICALS, AND INHIBITS MICROSOMAL LIPID PEROXIDATION
INDUCED BY FE'>>ASCORBIC ACID OR THE FREE RADICALS
INITIATORS 2, 2’ AzoBIS (2- AMIDINOPROPANE)
DIHYDROCHLORIDE, (AAPH). THEY ALSO REDUCED EDEMA,
HISTAMINE (HI) RELEASE, MYELOPEROXIDE (MPO) ACTIVITY
AND THE LEVELS OF PROSTAGLANDIN (PGEZ2) AND
LEUKOTRIENE (LTB4) IN THE INFLAMED TISSUES [61[71.

PHYCOCYANIN SELECTIVELY IMPREGNATE BIOLOGICAL
STRUCTURES INCLUDING ATHEROSCLEROTIC PLARQUE AND
TUMORS. IMAGING OF BIOLOGICAL STRUCTURES CAN BE
ENHANCED BY TAGGING TO A PHYCOCYANIN AN ATOM WHICH IS
COMPATIBLE WITH THE COMPLEMENTARY TO ANY OF THE
IMAGING MODALITIES [9].

THE TAGGED PHYCOCYANIN CAN THEN BE ADMINISTERED TO A
SUBJECT. THE IMPROVEMENT CAN BE UTILIZED TO ENHANCE
IMAGES OF ALL STRUCTURES, ARTERIAL WALL THICKNESS,
ATHEROSCLEROTIC PLAQUE, LUMINAL BOUNDARIES AND TO
BETTER DELINEATE TUMORS MASS OUTLINES [8].

C-PHYCOCYANIN DERIVED FROM Spirulina platensis POWERFULLY
INFLUENCED SERUM CHOLESTEROL CONCENTRATIONS AND
IMPARTED A STRONGER HYPOCHOLESTEROLEMIC ACTIVITY[10]
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