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ABSTRACT

Circular dichroism spectroscopy is used to analyze the secondary structure of Riboflavin Carrier Protein (RCP).
Major secondary structure types, alpha-helices and beta-strands produce distinctive CD spectra. Secondary
structure of unknown structure can be accessed from the known if unknown structure CD spectrum is given. We
have observed the secondary structure of Riboflavin carrier protein contain of hen, coot and spotted owlet eggs
white. Smilar alpha percentage and beta stand percentage was observed in hen and coot but in spotted owlet Yolk
difference in alpha percentage (%) and beta stand percentage (%) was seen. The secondary structure of RCP was
estimated with an error of 0.32 using web base online K,D, software. We have observed that this method improves
the predictions of alpha and beta strand, particularly for the wavelength interval between 190 and 240 nm.
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INTRODUCTION

Circular dichroism (CD) is a spectroscopy usesdafi right circularly polarized light for studyimgotein, peptides
and DNA metal complexes. The evaluation of thef@onation and stability of proteins in several eowimental
conditions can be studied using this spectrimthis paper we discuss the applicationrdine web server for
estimating structural composition of proteitsolated Riboflavin carrier protein (RCP) from Heboot and
Spotted owlet eggs CD spectra were used in thidystRCP in adequate amounts is essential for nofatal
development. Pregnancy-specific riboflavin-bindipgteins have been found in rat, mice, bovine, amand
human plasma (Muniyappa and Adiga, 1980; Natraj., 1987; Merrilet al., 1979; Visweswariah and Adiga, 1987;
Murthy and Adiga, 1982b). RCP binds with riboflasinequal molar ratio tightly and is required fhettransport of
riboflavin to the developing oocytes. The RCP gisneontrolled by estrogen and is expressed botheriver and
the oviduct of laying hens. The inability to proéuRCP in chicken is associated with embryonic dgathe eggs.
Hen, Coot (Madhukar Raet.al., 2013 and 2015) and spotted owlet RCP (Karun&earet al., 2012, 2013 and
2015) have been purified and characterizBuke secondary structures of riboflavin protein weoenpared using
K,D, software which was earlier investigated by Camland Miguelet.al., (2008). The secondary structures of
hen, coot egg yolk, white and owlet egg white, yofksolated RCP were compared and the resultprasented.
The present approach is less complicated thanutrertly available methods, and also sample conatéon is not
required. It can be very useful for the study afdo concentrations of any protein to be analyzed.
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EXPERIMENTAL SECTION

The isolation and purification of Riboflavin CanmriBrotein (RCP) from Hen, Coot and Spotted OwlegsEWhite

and Yolk was done in the Departments of Biochemigsmania and Kakatiya Universities. Circular Daibm
(CD) spectra was analyzed using web base Online 2K3Dftware from NIN-Hyderabad. Far and near UV
CD spectra were recorded using a spectropolarini@t®t0, JASCO). Protein concentration used fordad near-

UV CD spectra was 1 and 1.5 mg/ml, respectivel\fLPRvas micro filtered (0.4 size) in 20 mM sodiunogphate
buffer (pH 7.4). The CD spectra were compared ugipld, software. The method uses a self-organized map of
spectra from195 nm to 250 nm proteins with knowndtire to deduce a map of protein secondary strei¢hat is
used to do the predictions. The CD spectra werepaoed using web based K2D2 software which is aiglybl
accessible web server at http://www. ogic.ca/ptsj&2d2.

RESULTSAND DISCUSSION

K,D, software is an online web server which is usegdraglict protein secondary structure from circuleshcbism
spectra. Different types of secondary structuredpece characteristic spectra, which can be usedtimate its
percentage content on the major secondary strugtpes. In this study, secondary structures djlsipoly peptide
(219 amino acids), 29.2 kDa molecular weight of dléwin carrier proteins from hen, coot (white aymk) and
Owlet (white and yolk) were compared using K2D2twafe and the results are discussed. We have auséne
secondary structure of Riboflavin carrier proteomiznt of hen, coot and spotted owlet eggs whitkyak. In hen
and coot it was predicted to have same alpha @)0@nd beta stand percentages (22.14%) but inespottlet yolk
variation in predicted alpha percentage (8.42%) bath stand percentage (26.36%) was seen. Theagstim
measure of error was 0.32. The secondary strucelagion is applied to estimate the alpha helix aeth strand
percentages of a protein given its CD spectrupb,kaccepts a broader wavelength range for the inpetts.
Figures (1, 2 and 3) and Table (1) gives the commparbetween the secondary structures of bothdheand white
Riboflavin carrier proteins. Hen, coot and spottedet white RCP proteins showed similar molecul&ight but
their secondary structures differed. In spottededbwblk RCP molecular weight difference of 3kDa vediserved.
Secondary structure study showed alpha percentad2%) and beta stand percentage (26.36%). Thebaséd
software K2D2 server is publicly accessible at:Hitpvw.ogic.ca/projects/k2d2/. It results accepirgait a circular
dichroism spectrum and give output of the secondfincture content in Riboflavin Carrier proteitpgea-helix and
beta-strand) different percentages with an estichateasure of error.

Acknowledgement

The authors express their sincere thanksth® Dr. Bhanuprakash (Scientist-F), NIN-Hyderabad ®BT-
ISLARE-OU, Coordinator, Osmania University, Hydeadbfor giving all encouragement and valuablgport
to carry out the research work.

K== = = ==y

Eatimation or prote = Geture rom oo spectra |

Eeumanon of protein secondary mtructure rom GO =pectra.  WIE

Predicted &alpha helix %: 8.02 Predicted &alpha helix %: 8.02

predicted &bepta strand %: 22.14 predicted &beta strand %: 22.14 _

ax enormore than 0.32 (distance is too) hgsads=auor more than 0.32 (distance is too hig)

your inputspetrum L) ¢ ) IV our Tnputspatrum &)

predicded spetrum Exf) predided spetrum @)
¢ ]

P s B
10 +* +
P -10 *
20 [+ 45 15 ’-"
+’ Lt
+ -20 **-*
30 ++ W e
4 -25
+ +-*
40 +* 30 .
N +»r" -35 . +*
. +
S (A) wb o (B)
Taat? 45 -

HEN WHITE AND YOLK C.D SPECTRAAT 190240 NOTPAD

Figure: 1. K,D, web server output spectrum for Hen egg White Riboflavin Carrier Protein and Hen Yolk Riboflavin Carrier Protein
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Figure: 2. K,D, web server output spectrum for Coot egg yolk Riboflavin Carrier Protein and Coot White Riboflavin Carrier Protein
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Figure: 3. K,D,web server for Spotted Owlet egg Yolk Riboflavin Carrier Protein (E) and Spotted Owlet egg White Riboflavin Carrier

Protein (F)
S.No Riboflavin carrier protein Alpha helix Beta stand Max error
(RfBP/ RCP) Isolated from different Egds(%) (208-222nm) (%)

A Hen Egg White RCP 8.02 22.14 0.32
B Hen Egg Yolk RCP 8.02 22.14 0.32
C Coot Egg Yolk RCP 8.02 22.14 0.32
D Coot Egg White RCP 8.02 22.14 0.32
E Spotted Owlet Egg White RCP 8.02 22.14 0.32
F Spotted Owlet Egg Yolk RCP 8.42 26.36 0.32

Table.1: Alpha and Beta (%) of Riboflavin Carrier protein (RCP) using K ,D, Software
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