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Study on hen egg allergen ovotransferrin
as a reference material candidate
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Abstract: Objective: To guarantee ovotransferrin( OVT) quality as a food allergen reference material candidate ovotransferrin
was prepared with high purity and the physicochemical and immunological properties were characterized well. Methods:
Ovotransferrin was prepared through two step chromatographies followed by being subdivided and lyophilized. Afterwards the
prepared ovotransferrin was identified by MALDI TOF/TOF and the purity was tested by SDS—PAGE with silver staining
followed by measuring the structure by circular dichroism spectroscopy fluorescence spectroscopy and ' H NMR.The content and
stability were detected by Bradford protein assay and SDS — PAGE with silver staining. The potential allergenicity of
ovotransferrin was assessed by ELISA.Results: The prepared protein was identified to be egg ovotransferrin by MALDI TOF/
TOF with a molecular weight of 79.55 ku and a pl of 6.85.The purity of ovotransferrin was 94.6% .The prepared ovotransferrin
maintained its natural structure and the lyophilization had no significantly effect on ovotransferrin structure. The stability
quality and IgE-binding capacity showed no significant difference within 5 months storage period at 4 °C.Conclusion: The
prepared egg allergen ovotransferrin could be qualified as a reference material candidate.
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1.1
CM Sepharose Fast Flow Bio — Gel HT
Fully Hydrated Hydroxyapatite GE ( )
( NIM) ;
(AP) . ( TEMED) o— -4 -
Sigma ( ) ; 40% /
( )
( ) ;
Milli—-Q Millipore ;
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MOS-450/AF-CD Bio— Logic
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4 C
30 min. 50 mmol/L.pH4.7
pH 6.0 4 C 3.5 h 8000 x g
30 min -20 C o
! CcM

Sepharose Fast Flow
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3.5 em x
50 e¢mo N
7 mL/min
5 mL/min
63 mL 700 mL
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1.2.1.2
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PEG20000
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1.2.1.3
860 L/ 3 mL
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(5 mg/mL) N ABI 4800
MALDI/TOF °

Applied Biosystems)
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50 wL D,0
0.12 mmol /L., Bruker Avance 600 MHz
zgpr 14.09 Tesla
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Bradford SDS—-PAGE
1.2.5.2
ELISA
IgE
18
18 1.
IgE 100 1TU/mL o
1
Table 1  Information of egg allergic patients
IgE
() (TU/mL)
1 ND’ 356
2 71 ND >400
3 33 236
4 ND* 303
5 104 188
6 57 125
7 27 109
8 7 229
9 129
10 48 ND <100
11 60 ND’ 100~200
12 24 ND ND’
13 ND ND >100
14 36 ND* >200
15 396 ND* 100~200
16 36 <100
17 36 >200
18 36 <100
:ND” .
ELISA
1.5 pg/mL 100 pl.  PBS
( ) - 4 °C PBST
( Tween—20) 3
5 min; 250 pL 5% 37 C 1h
PBST 3 100 L 1:20
37 C 1 h PBST 3
1: 5000 IgE
100 pL. 37 C 1 h PBST 3

344 017 zo0am

TROEBRE

100 pL 1: 60 HRP -
37 C PBST 3 100 pL
OPD 37 C 15 min
2 mol/L H,SO,
490 nm ob o
1.2.6 SPSS 20.0
p < 0.05 ;
Origin9.0 o
2
2.1
2
o MASCOT
sp | PO2789
100% -
79.55 ku 6.85,
SDS-PAGE
100% -

( Development of certified

reference materials for allergenic products and validation

of methods for their quantification CREATE)

SDS—-PAGE o
50~100 0,
SDS—-PAGE
1 Quantity One
94.6% -
1 SDS-PAGE
Fig.1 SDS-PAGE profile of the prepared
ovotransferrin by silver staining
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2
Table 2 The identity of ovotransferrin tested by Mass Spectrometry

988.4629  988.4744 0.0115 12 132 140 TSCHTGLGR (0 3 Mascot
1041.5687 1041.5842  0.0155 15 352 360 KDQLTPSPR Mascot
1047.5258 1047.536 0.0102 10 540 548 YFGYTGALR Mascot
1047.5258 1047.536 0.0102 10 540 548 YFGYTGALR Mascot
1223.6306 1223.6016  -0.029 -24 279 288 VEDIWSFLSK Mascot
1223.6306 1223.6016  -0.029 -24 279 288 VEDIWSFLSK Mascot
1315.7985 1315.6674 -0.1311 -100 310 320 KDPVLKDLLFK Mascot
1469.6577 1469.6838  0.0261 18 241 252 DEYELLCLDGSR (0 7 Mascot
1534.8489 1534.8646  0.0157 10 141 154 SAGWNIPIGTLLHR Mascot
1534.8489 1534.8646  0.0157 10 141 154 SAGWNIPIGTLLHR Mascot
2048.0593 2048.0798  0.0205 10 602 619 ECNLAEVPTHAVVVRPEK (0 2 Mascot
2048.0593 2048.0798  0.0205 10 602 619 ECNLAEVPTHAVVVRPE K (0 2 Mascot
2070.0251 2070.0579  0.0328 16 222 240 GDVAFVKHTTVNENAPD QK Mascot
2550.0295 2550.0605 0.031 12 494 516 TGTCNFDEYFSEGCAPGSPPNSR (Q 414 Mascot
18
2656.2129 2656.2942  0.0813 31 572 593 NKADWAKNLQMDDFELLCTDGR ( I\(/I)Q 1 Mascot
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Fig.3 The surface hydrophobicity of
ovotransferrin before and after lyophilization
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Figd 'H NMR spectra of the ovotransferrin

before( a) and after( b) lyophilization
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Fig.5 The content of the prepared
ovotransferrin during the storage
a b c d e f
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Fig.6 SDS-PAGE silver staining
for purity of ovotransferrin during the storage
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Fig7 IgE binding ability of ovotransferrin during storage
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