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Antiserum raised against riboflavin binding protein purified from
peacock (Pavo cristatus), Hen (Gallus gallus) and observed
cytotoxic activity on in-vitro cell cultures (HeL a cell lines)
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ABSTRACT KEYWORDS
Riboflavin binding protein (Rfbp) was purified from Peacock (Pavo cristatus) Peacock;
Egg- white, egg-yolk and Hen (Gallus gallus) egg-white and egg-yolk. Hen;
Riboflavin binding protein (RfBP) wasisolated first timein Indiafrom pea Egg white and yolk;
cock eggs (Pavo cristatus). The Rfbp was purified in two steps, DEAE- Rfbp;
Sephadex A-50 ion exchange chromatography. The final purification of Antiserum;
proteins (Rfbp) was achieved on Sephadex G-100.T he protein content was HelLacell-lines.

estimated with Lowry method. The purity of the proteins was judged by
cylindrical and slab-gels, SDS-PAGE techniques. These proteins showed
asingle band on SDS gels and the molecular weight was 29 Kilodaltons.
Antiserum was raised against these Rfbp’s in rabbit. These proteins are
emulsified in Freund’s complete adjuvant and injected subcutaneously at
weekly intervals for 4 weeks into the rabbit at multiple sites. The rabbit
antiserum was collected through the ear vein, 7 days after the final injec-
tion. This serum was analyzed in-vitro method with HeL.a cervical cancer
cell-inesMTT[(3-(4,5-dimethylthiazol-2yl)-2,5-diphenyltetrazoliumbromi-
de] measures the metabolic activity of the viable cells. The viable cell
counting with trypan blue dye exclusion method. There was more than 85
percent of cell death was observed. The anticancer activity of Riboflavin
binding proteins (Rfbp) purified from egg-white of Peacock (Pavo
cristatus)94.6 %,egg-yolk87.7 and Hen(Gallus gallus)egg-white87.5,egg-
yolk 86.2%contains anticancer activity on HeLacell lines.
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INTRODUCTION tother originwereeventudly recognizedtobeasingle

compound™ whichweknow today asvitamin B,. The

Water-soluble, ydlow colored fluorescent pigments,  specific binding proteinsfor fat solublevitaminssuch as

now knownto beidentical or related toriboflavin (Rf),  vitaminA andvitamin D areidentified in normal serum
werefirstisolated formmilk, eggs, and variousanima  inall vertebrates®®

tissues. Thesematerid swereinitidly namedinreation Binding proteinsfor water-solublevitaminssuch as


mailto:dr.grajender@gmail.com

166

Antiserum raised against riboflavin binding protein purified

BTAIJ, 3(3) June 2009

FULL PAPER

Riboflavin binding proteind®7, Vitamin B, binding pro-
tein®9, and Thiamin binding protein*®Y have been
demonstrated in the seraand egg white and yolks of
theegg laying hens. Riboflavin (7,8-dimethyl-10-(1°-
D-ribityl isodloxazine) inmammalsisfound predomi-
nantly inurineand milk itisalso occursin the eggsof
reptilesand birds. All animasareincapable of synthe-
szingtheisodloxazine skeleton of Rf and requirethis
vitaminintherangeof 1-10 ug/g diet’*?. All flavinsare
10-substituted derivatives of theisoaloxazinetricycle
ring systemwhichissynthesized viaacomplex path-
way from GTP3, Thetwo co enzymatic derivatives of
Rf, flavin mononud eotide (FMN; Rf 5'-phosphate) and
flavinadeninedinud ectide (FAD; Rf 5'-adeninediphos-
phate) function as prosthetic groupsin severa mito-
chondrid oxidation-reduction enzymes. In most verte-
bratetissuesanalyzed FAD predominant (ca. 75% of
thetotal tissueflavin), followed by FMN (ca. 22%)
and Rf (Ca. 2%)1*4. Conversely, mammalian*® and
aviani*¥l serum contai ns Rf asthe predominant flavin
with less FAD and only traces of FMN. In most in-
stancestheflavinsareassociated with specific proteins
which serveatransport or sequestration function. In
the case of Rf the complex isfound in the blood or
eggs, orinthecaseof FMN and FAD, astightly bound
prosthetic groupsof oxidation-reduction enzymes.

Riboflavin Binding Protein (Rfbp) or Riboflavin
Carrier Protein (RCP) wasfirst isolated the chicken
egg white’®. Egg white RfBP is aphospho-glycopro-
tein having amolecular weight of 29,200 containing 219
amino acidresidues™™. Theisolation of RfBPfromegg
yolk wasfirst published” and improved methodswere
subsequently reported®®¥, The Riboflavin binding pro-
tein from peacock (Pavo cristatus ) egg-white was
firstisolated®.

Asthe aim of the present study was to observe
anticancer activity of riboflavin binding protein purified
from Peacock (Pavo crigtatus) Egg-white, egg-yolk and
Hen (Galusgallus) egg- white, egg-yolk.

EXPERIMENTAL

M aterialsand methods

Peacock (Pavo crigtatus) eggswere obtained from
VanaVignanaKendram, Warangd . Fresh hen (Gallus
gallus) eggs were obtained from the poultry farm.
DEA E-Sephadex A-50 used in the present study was
obtained from PharmaciaFine Chemicals, Uppasal a,

LBioTechnole

Sweden. Sephadex G-100 and Freund’s Complete
adjuant was procured from Sigma-Aldrich Chemical
Company, St. Louis, USA. Bovine Serum abumin,
acrylamide, N, N, N, N*-Tetramethylethylene- di-
amine, N, N*-methylene-bis-acrylamide, SDS were
procured from LobaChemical Industrial Company,
Bombay, India. MTT (3-(4,5-dimethylthiazol-2yl)-2,5-
diphenyltetrazolium bromide) (Himedia, Mumbai, In-
dia). Fetal bovine RPMI-1640 media (Himedia,
Mumbai, India)serum (Himedia, Mumbai, India).
Trypan blue (Himedia, Mumbai, India). Dimethyl
sulphoxide (DM SO) (Merck IndiaLtd, Mumbai, In-
dia). HeL.a cervical cancer cell-lines Dabur research
foundation, Ghaziabad, U.P,

I solation and purification of hen egg-whiteribo-
flavin binding protein

Riboflavin Binding Proteinfrom hen egg-whitewas
isolated foll owing the methods®"?Y described bel ow.

Hen egg whiteswere collected and homogenized
with an equal volume of 0.1 M sodium acetate buffer
pH 4.5. Thehomogenate was centrifuged at 12000 x
g, for 20 minutes. The precipitate was discarded. To
the clear supernatant DEAE-Sephadex previously
equilibrated with 0.1M sodium acetate buffer pH 4.5
was added. The mixture was stirred for 12 hours at
4°C and then suctionfiltered. Thefiltratewasdiscarded.
The DEAE-Sephadex with bound protein waswashed
with excess of 0.1M sodium acetate buffer pH 4.5.
Bound proteinswere el uted with the same buffer con-
taining 0.5 M sodium chloride (50 ml) by suctionfiltra-
tion. Theeluted protein fraction wasdiayzed against
water.

DEAE-Sephadex previously equilibrated with
0.1M sodium acetate buffer pH 4.5 was packed into
the column (2 x 28 cm). Partialy purified RfBPwas
|oaded onto the column. The columnwaswashed with
excesshuffer. Riboflavin binding proteinwase uted from
the columnwith 0.1M sodium acetate buffer, pH 4.5
containing 0.5M sodium chloride. Twenty fraction (5
ml each), were collected and absorbance was mea-
sured at 280 nm, 455nm using UV-visiblerecording
spectrophotometer (Perkin Elmer). Valueswere ex-
pressed astotal absorbance at 280 nm and 455 nm per
eachfraction.

Further purification of hen egg white RFBP was
achieved by gd filtration column chromatography usng
Sephadex G-100. The column (2 x 36 cm) wasequili-
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brated with 0.025 M phosphate buffer pH 7.3 contain-
ing 0.5M sodium chloride. Theprotein wasdissolved
in 1 ml of the above phosphate buffer, and loaded on
the columnand duted with thestarting buffer. Fractions
(5ml) werecollected. Proteinin each fraction wasde-
termined by the Lowery!? method of using bovine se-
rum a bumin as standard. Absorbance was measured
at 280 nmand 455 nm using UV-vis blerecording Soec-
trophotometer (Perkin Elmer). Valueswere expressed
astotal absorbance at 280 nm and 455 nm per frac-
tion. Thepeek fractionwerepooled and didyzed against
distilled water and lyophilized. SDS-PAGE was car-
ried out according to the method of Leammli?® using
sodium phosphate buffer containing SDS.

Production of antiserum to riboflavin binding
protein (RfBP)

By adopting Prasad and adigd?! antibodieswere
produced. The Rfbp’s were emulsified with equal
amount of Freund’s complete adjuvant. At weekly in-
tervals4 weeksinjected thisemulsified proteinto rab-
bit at multiplesites. Therabbit wasbleed after final in-
jection.

Thefollowing same steps carried out to purify and
raising of antiserum against Peacock (Pavo cristatus)
egg white, egg-yolk Hen(Gallusgallus) egg-white, egg-
yolk riboflavin binding protein(Rfbp).

MTT- assay

MTT, Itissuitablefor measuring cell proliferation,
cdll vighility or cytotoxicity MTT[(3-(4,5-dimethylthiazol
-2yl)-2,5-diphenyltetrazoliumbromi-de] measuresthe
metabolicactivity of theviablecdls.. Procedureinvolves
culturingthecdlsina96-well microtiterplate, and then
incubatingthemwithMTT solutionfor goproximately 2
hours. Thereactionbetween MTT and ‘mitochondrial
dehydrogenase’ produceswater-insol ubleformazan sdt.
During incubation period, viablecdlsconvert MTT to
awater-insolubleformazan dye. Theformazan dyein
theMTPissolubilized and quantified withan ELISA
plate reader. The absorbance directly correlateswith
thecd | number.

DM SO concentration in thewell to be lessthan
1%.100ul of cell suspension wastransferred asepti-
cally toeachwell of a96 well plateand to it 100pl of
1% medial drug solution . The platewasthen incubated
at 37°Cfor 72 hoursin CO, incubator. After 72 hours
of incubation, 20ul of MTT was added to each well

and the platewaswrapped in duminumfoil to prevent
theoxidation of thedye. Theplatewasagainincubated
for 2 hours.80ul of lysisbuffer wasadded to each well
and the plate was placed on a shaker for overnight.
The absorbanceswererecorded on the ELISA reader
at 562nmwavedength. Theabsorbances of thetest were
compared with that of DM SO control to get the %
inhibition.

Viable cell assay by dye exclusion method

Inthisassay whitetransparent cellsareviablecdls
and blue cellsaredead cells. Thismethod is particu-
larly recommended for assay in suspension
cultures. Trypan blueis one of dyerecommended for
usein dyeexclusion proceduresfor viablecell count-
ing. Thismethod isbased on the principlethat live (vi-
able) cdlsactively pump out thedyeby efflux mecha
nism, whereas dead (non-viable) cellsdo not.

The contentsof the cultureflask weretransferred
into acentrifugetube asepticaly and then centrifuged at
2000 rpm for 2 minutes. Supernatant was discarded
and the pell et was resuspended in fresh medium and
mixed thoroughly to get auniform cell suspension. 0.3
ml of the cell suspension was added aseptically to each
well inthe 96-well plate. Drug solutionsare madein
medium such that thefinal concentration of the solvent
(DM SO) islessthan 1%. 1% DM SO in mediaserved
as control. Each well was added with 0.7ml of me-
dium/1% DM SO/drug solutions. The plate wasthen
incubated at 37°C for 72 hoursin CO, incubator. After
72 hours of incubation the plate was taken and the vi-
able cellswere counted asfollows: 100ul of the cell
suspension istaken in asterile eppendorf tube; to it
100ul of trypan blueisadded. Then 10 ul of thedye-
cell suspension mixture was transferred onto
heamocytometer. A separate count was maintained for
viableand non-viablecdlls. The%i nhibition of growth
was ca culated by comparing the % viability inthewdll
with test compound with that of the control.

Calculations

Cell¥ml =Aver age count per squarex dilution factor.

Total viablecells= Cdls/ml x original volume of cell suspen-
sion.

Cell viability % =Total viable cells(unstained)/ Total cells.

RESULTSAND DISCUSSION

The pool ed fraction from DEAE-Sephadex was
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Partially purified RfBP wasloaded on tothe Sephadex G-
100 and waseluted with 0.025M phosphatebuffer pH 7.3
containing 0.5M NaCl

Figurel: Partially purified Hen egg-white Rfbp elution
profileon Sephadex G-100 column.

didyzed against ditilled water and lyophilized. Further
stepscarried out according method. Thedution profile
of partially purified Hen (Galluas gallus) egg-white
elution profile Sephadex G-100. (Figure 1) The
absorbance’swere measured at 280 nm and 455 nm
using UV-visiblerecording spectrophotometer (Figure
2). The purity of the isolated protein was judged by
Native-PAGE and SDS-PAGE. Partia purification of
peacock egg white RBP could be achieved by using
DEAE-Sephadex. Thisevident by thefact that thed uted
proteinfraction contained additiona protein bandsaong
with RFBP both on negativedab gd and SDSdab gd,
Further, ectrophoresisusng cylindricd gesinthepres-
ence of SDSclearly demonstrated that RFBP could be
purified to homogeneity after gd filtration on Sephadex
G-100. RfBP moved asasingleband both onthe Slab
and Cylindrical gels(Figure 3). Comparison of themo-
bility of RfBPwith that of themolecular weight marker
proteinsrevea ed with that the RfBP had amol ecular
weight closeto 29,000 Kilodatons. Interestingly hen
egg-white, egg-yolk RfBP and peacock egg- white, egg-
yolk RfBP had the same mol ecul ar weight asreveal ed
by the SDS polyacrylamidegel eectrophoresis.

Antibodies against hen egg-white, yolk peacock
egg-white, egg-yolk RFBP’swere produced intherab-
bits adopting the method of Prasad and Adiga®.

Figure 2: Absorption spectrum of Hen egg-white
riboflavin binding protein (Sephadex G-100fraction)

Figure3: Electropnoresspatter n or rinoriavin binding pro-
tein on dab-gels: (1) Protein molecular weight marker,
(2) Partially purified hen egg-white, (3) Partially purified
peacock egg-white (4) Sephadex G-100 fraction of hen egg-
white

Cytotoxicity studies

Maintenance of thecell lineswascarried out using
RPMI-1640 media, and thesub-culturesof thecell lines
were maintained for optimum (<P25) and properly
maintained inthedeep freezer (-80°C). Thecdl counts
were doneus ng the trypan blue dye exclusion method
on Neubaur slide (heamocytometer). The results of
cytotoxicity with percentageinhibition of haf-diluted
antissrumwereindicatedin TABLE 1.

Initially partial purification of RfBP could be ac-
complished by batch adsorption of peacock egg-yolk
homogenate to DEA E-Sephadex followed by acol-
umneution. Gel eectrophoresisof thisfractionrevealed
the presence of one magjor protein band which had
mobility comparableto that of the purified RfBP and
minor protein band. It was clear that at this stage of
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TABLE1

Henegg Henegg Peacock egg Peacock

white yolk white egg yolk
% dilution % dilution ' dilution Y dilution
10.849 9.249 1.2711.346 1.315 1.2410.543 0.472 0.4450.439
10.849 9.149 1.2881.007 1.218 1.1710.479 0.460 0.5410.458
10.149 9.649 1.187 0.826 1.228 1.0710.549 0.513 0.3860.545
9.149 10.749 1.371 1.150 1.341 1.3120.353 0.488 0.5140.628
10.149 8.849 1.2781.306 1.274 1.3120.512 0.445 0.4760.513
10.149 9.549 1.1231.177 1.345 1.0190.443 0.607 0.5320.458
9.749 10.949 1.4101.238 1.249 1.2140.471 0.765 0.4290.449
10.449 10.249 1.608 1.219 1.129 1.2390.629 0.734 0.5120.529

Blank Control

Average
1.284 1.158 1.262 1.147 0.497 0.560 0.4790.502
10186 9.786 1.221 1.204 0.528 0.490
Per centage of inhibition
87.5 86.2 94.6 87.7

purification itself, RfBP coul d be enriched by many-
fold and freed from contaminating proteinsto alarge
extent. Further purification using Sephadex G-100 col-
umn chromatography The partialy purified and com-
pletely purified hen egg-white, egg-yolk and peacock
ego- white, egg-yolk RfBP’swere also characterized
by recording the absorption spectra. Thenear ultravio-
let absorption spectrum of the riboflavin aproprotein
complex indicated that the protein had an absorption
maximum at 274.3 nm and ashoul der at about 290 nm.

Theantiserum produced againgt Riboflavin Binding
Protein from Hen egg-white, aswell asegg-yolk and
Peacock egg-white, egg-yolk have been collected from
therabbit. The cytotoxic activity wascarried out using
human cervical cancer cell lines(Hel.a). A remarkable
reduction in absorbance was observed with antiserum
against Hen egg-white, egg-yolk aswell as peacock
egg-white and egg-yolk, which explaintheinhibitory
activity of antiserum and forms agood evidencefor
cytotoxicity activity ininitial cytotoxic assays. Thefur-
ther studiesfor the cal cul ation of thelC-50 valuesare
yet to be undertaken.

It isone of theinvestigation in our lab and well
known fact that antiserum produced against folic acid
binding proteinsshowed significant activity!® on HBL -
100 (Human breast cancer).This providesabasefor
our interest to produceand test for cytotoxic activity of
antiserumagaing riboflavinbinding proteins.
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