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ABSTRACT KEYWORDS
Riboflavin binding protein (RfBP) was isolated from the peacock (Pavo Peacock;
cristatus) egg-yolk, Egg-white. Rfbp was purified on DEAE-Sephadex A- Egg yolk-egg white;

Purification and isolation;
Rfbp comparison.

50 followed by Sephadex G-100 ion exchange chromatography. The
hol oprotein with the bound riboflavin showed an absorption maximum at
455nm.The high intensity of colored peak fraction protein content was
estimated. The purity of the protein was judged by cylindrical and dab -
gels, SDS-PAGE technique. This protein showed a single band on SDS
gels. RfBP of Peacock egg-yolk, egg-white also migrated asasingle band
during electrophoresis pattern on SDS-PAGE. Comparison of the mobili-
ties of the molecul ar wei ght makerswith the mobility of peacock egg-yolk
RfBP suggested that the RfBP had a molecular weight of approximately
29,000 kD.Interestingly purified peacock egg-yolk RfBP and purified pea-
cock egg-white RfBP had approximately the same molecular weight as
revealed by their electrophoresismobilitieson SDS-PAGE.
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INTRODUCTION

All anima sareincapable of synthesizingtheisod-
loxazine skeleton of Rf and requirethisvitamininthe
rangeof 1-10 ug/gdiet!®. All flavinsare 10-substituted
derivativesof theisoalloxazinetricyclic ring system
which is synthesized via a complex pathway from
GTPA4, Riboflavin (7,8-dimethyl-10-(1'-D-ribityl isod-
loxazine) in mammalsisfound predominantly inurine
and milk, anditisasooccursintheeggsof reptilesand
birds. Thetwo coenzymatic derivatives of Rf, flavin
mononuclectide (FMN; Rf 5'-phosphate) and flavin
adeninedinuclectide (FAD; Rf 5'-adeninediphosphate)
function as prosthetic groupsin severa mitochondria

oxidation-reduction enzymes. Inmost vertebratetissues
analysed FAD predominants (ca. 75% of thetotd tis-
sueflavin), followed by FMN (ca. 22%) and Rf (Ca.
2%;13. Conversely, mammalian® and avian® serum
contains Rf asthe predominant flavin with lessFAD
and only tracesof FMN. In most instancestheflavins
areassoci ated with specific proteinswhich serveatrans-
port or sequestration function. In the case of Rf the
complex isfound intheblood or eggs, or inthe case of
FMN and FAD, astightly bound prosthetic groups of
oxidation-reduction enzymes.

The specific binding proteinsfor fat solublevita-
minssuch asvitaminA and vitamin D areidentifiedin
the serum of the vertebrates®?. Thebinding proteinfor
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water solublevitaming’®™ Vitamin B, '** and Thia-
mini**% have been demonstrated in the blood serum,
egg-whiteand egg-yolk of thelaying hens. The essen-
tia roleof Riboflavin binding protein (RfBP) hasbeen
demonstrated inthe homozygousrecessive mutant (rd
rd) domesting fowl® and in heterozygous leg horn
hen*-18 TheRiboflavin binding protein (Rfbp) from
peacock egg-whitewaspurified and characteri zed™.

Astheam of the present study wasto provethe
Riboflavinbinding protein purification, isolation from
Peacock (Pavo cristatus)Egg-yolk and Egg-whiteto
comparethemobility of theproteinsbased onthedab
and cylindrical gel dectrophoresis.

EXPERIMENTAL

Materials

Peacock (Pavo cristatus) eggswere obtained from
VanaVignanaK endram, Warangal . DEA E-Sephadex
A-50 used in the present study was obtained from
Pharmacia Fine Chemicals, Uppsala, Sweden.
Sephadex G-100 was obtained from Sigma-Aldrich
Chemical Company, St. Louis, USA. Bovine Serum
abumin, acrylamide, N, N, N, N*-Tetramethyl ethylene-
diamine, N, N'-methylene-bis-acrylamide, and SDS
wereprocurefrom LobaChemica Industrial Company,
Bombay, India All other reagents used were of analyti-
cal grade.

Methods

Isolation and purification of Peacock egg-yolk
(Rfbp)

Peacock egg-yolk RfBPwas purified intwo steps
(Batch adsorptionto DEAE-Sephadex and Gdl filtra-
tion column chromatography on Sephadex G-100) fol -
lowing themethodg 24,

Prepar ation of peacock egg-yolk

Prior to adsorption onto DEAE-Sephadex,
the egg-yolk wascollected carefully. Pooled egg-yolk
was homogenized with four volumesof 0.1 M sodium
acetate buffer pH 5.0. The crudeyolk suspension was
centrifuged at 10000x g for 20 minutes at 0°C. The
preci pitated mucilaginousmaterial wasdiscarded. The
supernatant was passed through the cheesecloth to re-
movethefloating material. Theclear yellow superna-
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tant wasused directly for batch adsorption onto DEAE-
Sephadex.

Batch adsor ption to DEAE sephadexA-50

To, clear peacock egg-yolk supernatant, DEAE-
Sephadex, (previoudy equilibrated with 0.1 M sodium
acetate buffer pH 5.0) was added. The mixture was
stirred overnight at 4°C and then suction filtered. The
DEAE-Sephadex waswashed with 2 litersof 0.1 M
sodium acetate buffer pH 5.0 and re-suspended in 2
litersof buffer, allowed to settleat 4°C and the super-
natant was decanted. The DEA E-Sephadex with bound
protein waswashed extensively with the same buffer.
TheRiboflavin Binding Protein bound to the DEAE-
Sephadex waseluted with 0.1 M sodium acetate buffer
pH 5.0 containing 1 M NaCl by suctionfiltration. The
proteinfraction wasdiayzed against distilled water.

Fresh DEAE-Sephadex previoudy equilibrated with
0.1 M sodium acetate buffer pH 5.0 was packed into
the column and then the partially purified RfBP was
loaded on the column. The columnwaswashed with
excessof buffer. RfBPwasd uted from the columnwith
0.1 M sodium acetate buffer pH 5.0 containing 1 M
NaCl. Thirty four fractionswere collected and absor-
bances were measured at 280 nm and 455 nm using
UV vigblerecording spectrophotometer (Perkin Elmer).
Valueswere expressed astota absorbanceat 280 nm
and 455 nm per fraction. The peak fractions having
high absorbance both at 280 nm and 455 nm were
pooled and didyzed againgt distilled water. Further pu-
rification wasachieved by gel filtration on Sephadex
G-100.

G filtration on Sephadex G-100

Thepartialy purified peacock egg-yolk RfBPwas
dissolved in 1 ml of phosphate buffer and was|oaded
onthe Sephadex G-100 column previoudy equilibrated
with 0.05M phosphate buffer pH 7.4 containing 0.5
M NaCl. The protein was el uted with the same buffer
fractionswere collected and protein wasestimated in
each fraction by the method of Lowry?2. The absor-
bances of each fraction was measured at 280 nm and
455 nmusing UV visiblerecording spectrophotometer
(Perkin Elmer). The peak fractions were pooled and
didyzed againgt digtilledwater and lyophilized. Thepurity
of the protein was checked by theana ytica polyacry-
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lamidegd electrophoresis.

Spectral studies

UV spectra

TheRiboflavin solution contains 20.0 mg of ribo-
flavin (LOBA) dissolvedin 500 ml of distilled water
and 1 ml of concentrated HCI. Thisstandard solution
wasdiluted with 0.05 M Tris-HCI buffer pH 7.5 and
absorption spectrum wasrecorded using UV-visible
spectrophotometer (Perkin EImer). The absorption
spectrum of the partially purified RfBP preparations
were also recorded by diluting the proteinswith 0.05
M Tris-HCI buffer pH 7.5 or directly from the el uates
of thecolumn after diluting the solutionssuitably.

Sodium dodecyl sulphate (SDS-PAGE)

SDS-PAGE was carried out according to the
method of Leammli?® using sodium phosphate buffer
containing SDS.

Protein estimation

Proteinwas estimated by the method of Lowry!?2,
A suitablealiquot from each samplewasused for esti-
mation. To 0.1 ml of thesample, 0.9ml distilled water
and 5 ml freshly prepared sol ution (50 ml of 296 Na,CO,
in0.1N NaOH wasmixedwith 1 ml of 0.5% CuSO,in
sodium potassium tartarate) wereadded. After 10 min-
utes at room temperature 0.5 ml of diluted Folin-
Ciocalteau reagent was added and mixed well. Thein-
tensity of the color wasread at 620 nm against are-
agent blank. A standard plot was prepared using bo-
vineserumabumin (BSA) asthestandard. Following
thesamebasic stepswerefollowed toisolate and puri-
fication of peacock egg-whiteprotein.

RESULTSAND DISCUSSION

Peacock egg-yolk was collected. The crude egg-
yolk solution was prepared as described. To the pro-
cessed fraction of crude peacock egg-yolk superna-
tant DEAE-Sephadex previoudy equilibrated with 0.1
M sodium acetate buffer, pH 5.0 wasadded. Thevast
majority of the proteinswere unbound to theanion-
exchanger and could bewashed of f with excessof 0.1
M sodium acetate buffer, pH 5.0. Bound protein was
eluted with theabovebuffer containing 0.1 M NaCl.

Thedutant wasdiayzed and |oaded onto aDEAE-
Sephadex column. After washing the column thebound
protein was el uted with 0.05M phosphate buffer, pH
5.0, containing 0.5 M NaCl. Fractionswere collected.
Protein concentrationsin the d uteswere estimated by
measuring absorbanceat A, nmwith UV-visiblere-
cording spectrophotometer (Perkin-Elmer). Theelu-
tion profilewasgiveninfigure 1. Fractionseluted from
columnwered so assayed for protein bound Riboflavin
by measuring the absorbanceat 455 nm. The peak frac-
tionwasyellow in colour with the highest absorbance
a 280 nmwasdiayzed againgt distilled water. Thepro-
tein contentinal fractionswasa so estimated (Figure
2) by the method of Lowry et.al.!?. Polyacrylamide
gel electrophoresisat pH 8.3 of the DEAE-Sephadex
eluted protein fraction reveal ed the presence of con-
taminating proteins, suggesting partia purification of
RfBPat thisstage.

Purification of egg-yolk Rfbp using gel-filtration
chromatography on sephadex G-100

Thefraction from DEAE-Sephadex wasdiayzed
agang distilled water and lyophilized. Thepartidly pu-
rified R BPwasdissolvedin 1.0 ml of phosphatebuffer
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Thepartially purified RfBP waseuted from selphadex G-

100using 0.05M phosphatebuffer pH 5.0 containing 0.5
M NaCl. Theprotain concentration wasestimated by the
method of lowry et al.

Figure 2 : Peacock egg yolk RfBP elution profile on

sephadex G-100

Amount of protain (in mg/ml)

Figure3: Electrophor etic patter n of Riboflavin binding
protein (1. Crudehomogenate of peacock egg-whitem, 2.
Batch elution of Peacock egg-white, 3. Sephadex G-100
fraction of Peacock egg-white, 4. Sephadex G-100 frac-
tion of Peacock egg-yolk, 5. Protein molecular weight
marker)

and loaded on a Sephadex G-100 column (2 x 42 cm)
pre-equilibrated with 0.05M phosphate buffer, pH 7.4
containing 0.5 M NaCl. The protein was eluted with
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the same buffer. Fractions were collected. Thefrac-
tionswere monitored for absorbance at 280 nm and
455 nm. The peak fractionswereyellow in colour with
highest absorbance at 280 nm were pooled and dia-
lyzed against distilled water. The protein content inthe
fractions were also estimated by the method of
Loweryt?2.

Spectral studies
UV absor ption spectra

The holoproteinwith the bound riboflavin showed
an absorption maximum at 455 nm. Similar absorption
spectrawerereported earlier for theflavoprotein com-
plexes 024,

SDS-polyacrylamidegel electrophoresis

The purity of theisolated peacock egg-yolk RfBP
wasjudged using SDS-PAGE technique. Purification
of peacock egg-yolk RfBP wasaccomplished by em-
ployinginitially DEAE-Sephadex ion exchange chro-
matography followed by gel-filtration on Sephadex G-
100 column chromatography. SDSgel electrophoresis
of the RfBP fraction obtained from gel filtration on
Sephadex G-100resultedin asingleband onthecylin-
drical gelssuggesting complete purification of RFBP.
Comparison of the mobilities of themolecular weight
makerswith themobility of peacock egg-yolk RFBP
suggested that the RfBP had amol ecular weight of ap-
proximately 29,000 kD. Interestingly purified peacock
egg-yolk RfBP and purified egg-white RfBP had ap-
proximately thesamemolecular weight asrevealed by
their electrophoretic mobilitieson SDS-PAGE.

Thesetechniqueswereimproved during thelarge-
scale purification of RfBP from peacock egg-white.
Partid purification of the RfBP coul d be accomplished
by batch adsorption of peacock egg-white homoge-
nate to DEAE-Sephadex followed by acolumn elu-
tion. The bound protein could be eluted asone major
sharp peak with 0.5M NaCl. Diaysisof thisfraction
againg ditilled water followed by centrifugation resulted
inaclear yellow supernatant. Gel electrophoresis of
the DEAE-Sephadex fraction reved ed the presence of
only onemgor protein band, which had mobility smi-
lar to that of the purified RfBP, and additional minor
protein bands. Further purification was accomplished
using Sephadex G-100 column chromatography. Thus
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inthe present study the peacock egg-white RfBP could
be purified to clear homogeneity asjudged by the SDS-
Page (7.5% gelswere used). Further, the purified pea-
cock egg-white RfBP also migrated asasingle band
during electrophoresison SDS-PAGE. Themolecular
weight appeared to be nearly the same asthat of Pea-
cock egg-whiteRfBP (Figure 3).
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