2019,33(7) : 1349~ 1355

Journal of Nuclear Agricultural Sciences

1349

:1000-8551(2019)07-1349-07

“ Co—vy Ara h 2

(! , 318020, , 230032)

Ara h 2 , “Co—vy
Ara h 2 , . (CD)
(SDS-PAGE) Ara h 2 ,
Ara h 2 o ,PCo—y Ara h 2 ,
N o ,Ara h 2 ,
- R 10 kGy
Ara h 2 . Co—y Ara h 2 ,
:90Co—7y ; ; Ara h 2; ;
DOI; 10. 11869/j.issn.100-8551. 2019. 07. 1349

[1]

, 1% ~2% ol ,

24 Arah2 ,
, 16.7 kDa 18 kDa 2 i ’
5.9%~9.3%"° [12-14] 1S 0y
; , 1.0 kGy

15~22 1.0 kGy , ,
[7]

Ara h 2 )5 a- [16]

b

b ’

(81, ,Ara h 2.01 10 , ,
Arah 2.02  Ara h 2.01 DPYSPS L

’ ’ o ’

[8-9]
o

:2018-06-26 :2018-10-04
(1701ny13) , (XJ201015)
., s o E-mail ; went_fly@ 163.com



1350 33
Ara h 2 s “Co-vy Ara h 2 DEAE-Sepharose Fast Flow, GE ;PVDF |
, Millipore ; Ara h 2 ( l:
, 100 000) ,
. R .OPD HRP IeG

, Sigma ; 96 ,

1 o o
Ara h 2 o=

1.1 115

al 2

]

Ara h2.02 { QDPDRRDPYSPS Y& FEFRHH A\ AL &

v
TTTOTTTTe @

———gr-——

oz
........ Y pmm————
GERR%QSQLE&}A’\‘. LRPCEQHLMQKIQRDED S'YQRDPYSPRRGAGSSQH
© ® @
a3 a

ad

5

v vy ﬁ + l "
QERCCNELNEFENNQRCMCEALQQIMENQS[DRLQGRQQE FKRELRNLPQOQICGLRAPQRCDLDVES

1 Arah?2

® ©

o—

Fig.1 Sequence of linear epitopes and o-helix of Ara h 2

1.2
MA99-1 ,
;' Co-y ;
; Mini-protean 3 PowerPac
3000 Trans-Blot SD Cell Mode 1860
, Bio-Rad ; UV-VS 2501PC
, ;J—810 ,
JASCO o
1.3
1.3.1 Ara h 2
[17] . , ,
50 mmol - L' Tris-HCI (pH 7.2)
o DEAE-Sepharose Fast
Flow ,50 mmol-L™" Tris-HCl
(pH 7.2) , Ara h 2 ,
Ara h 2 Amicon Ulira—15 (
3.0 kDa) ,—20°C o SDS-
PAGE Ara h 2
s Bradford Ara h 2 o
1.3.2 Ara h 2
Bradford '™ Ara h 2 ,
, 595 nm,
1.3.3
, Ara h 2 50

mmol - L™ Tris-HCI (pH 7.2) 0.2

40 mL

(25C )

, 0.1.3.5.10,15.20.25 kGy,

8. 65 Gy-minflO 3
-20C

1.3.4 Ara h 2
0.2 mg-mL 'Ara h 2 , (25%C )

, Ara h 2 o

190~400 nm

’

b 3 o]

1 nm,
100 nm-min~",
1.3.5 Ara h 2
0.2 mg-mL ™" Ara h 2 , (25C
)\ , Ara h 2
o 190 ~ 250
, 1 nm, 100 nm +min~", 1
mm, 3, o
(mean residue ellipticity ,

MRE,[6]) ;
[19]

(6] =6, x (M/
, 0, CD

;G ,mg-mL ™" ;L
Ara h 2
Ara h 2 2%

deg-cm® - dmol ™',

)/(CxL) (1)
, mdeg; M

, MM

- SDS-PAGE



1351

7 O Co—y Arah 2
, 15% 5% ;
6 mA 20 min, 12 mA o 2
R-250 ,
o 2.1 Ara h 2
1.3.7 Ara h 2 1) 2 , (0 kGy) Arah?2 2
o Ara h 2 SDS- , 210 nom 275 nm 210 nm
PAGE Bio-Rad PVDF s Ara h 2 =0 n—ow"
: 50 mA 2 h, , Arah?2 C=0 o Ara h 2
PVDF 1% TBST ( 1% -20  TBS 1 (Trp) 4~5 (Tyr)
) 1 h,TBS (50 mmol-L™" Tris- ( T’ n—
HCI1,150 mmol-L™" NaCl, pH 7.5) 3 " Ara h 2 275 nm
Ara h 2 (1:5 000 TBS ),4%C . [20] ,210 nom 275 nm
PVDF ,TBS 3 HRP , , o
IeG (1:5000 TBS ), 2 h, 210 nm ( ),275 nm
,TBS PVDF 3 | 4- -1- ( ), Ara h 2
( 20 mL TBS.12 mg 4- -1~ 4 mL ,
12 pl 30% H,0,) o , 275 nm ,
5 Ara h 2 Ara h 2 ;
s o s , T
2) ELISA | Ara h 2 -t now’ ,
( 15 mmol - L™' Na,CO, .35 mmol - L' , Ara h 2 o
NaHCO,,pH 9.6) 1.25 pg-mL™", ,210 nm Ara h 2
100 pL, 3 ,4C )
o , PBST( 1%  -20 -NH -NH, S
100 mmol-L™' pH 7.0 ), 250 pL )
3 , 5% (PBS ), 0
250 pL,37°C 1 h, PBST 50 .
Ara h 2 (1:10 000 PBS ), 100 pL,37°C — -1kGy
1 h, HRP IgG 5 — . 3kGy
(1:5000 PBS ), 100 pL,37C é —e—=5KGy
lh, ,PBST 3, OPD 2 — - 10KGy
[ 0.5 mg-mL™" OPD.O. 03%H,0,.100 mmol - L' % 15 kGy
(pH 5.5)], 100 pL,37°C ® 20 kGy
15 min,2 mol-L"~" H,SO, ( 50 pL) L 25 kGy
hl S

490 nm oD

’

IeG .
IgG =B/B, x 100% (2)
,B, 0 kGy oD, ;B
0Dy, o

Microsoft Excel 2010
, SPSS 18.0
,P<0.05 o

1.3.8

310 340 370 400
WK Wavelength/nm
2 Ara h 2
Fig.2 UV absorption spectra of Ara h 2 protein under

different doses of irradiation treatment

2.2 Ara h 2

(circular dichroism, CD)
[22]

N N



1352 33
190~250 nm .
# REEFIE Trradiation dose/kGy
n— , ¥ 5 00 1 3 5 1015 E& 5 30
(23] E - ooy
5 3 ,CD Ara h 2 Eé% |_,_| LJ 25 5
195 nm ,208 nm 222 nm 835 20 &
[24] sk g
, a— 3 , % 2 & 1.5 4 E
) S
Ara h 2 o- s Mueller 1% ﬁé % 1.0 %};
£g2 0s 5
° ;208,222 nm %o ==CD 208 nm ~= UV 275 nm |
- (9 BaN]
’ : 88
o Ara h
. Ara h 2
2 R C=0 nom s o
’ Fig.4 Correlation analysis between circular dichroism
’ Ara h 2 ° spectra and UV absorption spectra of Ara h 2 protein
10,15 kGy ,195 nm 208, under different doses of irradiation
222 nm s 20,25 kGy
,Ara h 2 CD ,o— )
, 10.15.20.25 kGy Ara h 2 ) » 1.3 kGy
3 34 kDa o s
10 000

-10 000 . - 3kGy

s000f A\
Of-n., ". N st et et s
S -5000 Santah ) ,.’//' —— 0kGy
:_5 — - 1kGy
£
o
20
)

-15 000 - 10 kGy

-20 000 ~=== 20 kGy

"""" 25 kGy

90 200 210 220 230 240 250
YK Wavelength/nm

L FRR IR ] 2
Amino acid residue molar ellipticity

-25 00?

3 Ara h 2
Fig.3 Circular dichroism spectra of Ara h 2 protein

under different doses of irradiation treatment

4 ,Ara h 2 -
208 nm , UV 275 nm
, 0.921,
(S N
o , Ara h 2
2.3 Ara h 2
5 , Ara h 2 16,18
kDa, Marsh ~ '*’ o
Ara h 2 ,16 kDa 18 kDa

10
kGy , Ara h 2

2.4

Arah 2

SDS-PAGE

Note: M. Prestained marker. The same as following.

Ara h 2

Fig.5 SDS-PAGE patterns of Ara h 2 protein

under different irradiation doses

Ara h 2

2 16 kDa 18 kDa 2

), Ara h 2

b

Ara h 2

Arah?2 ,



7 0 Co—ry Arah 2 1353

e 25000 ¥~
Ara h 2 Ara h 2 120 ——Arah2 CD208 nm é Z
° =
IoG & 100 20000 1% 635
( g ) o 4 ,ﬁ k:NE
RE 80 m'g 5
§E -15000 2 gn
&’ 60 %g g
K .E -10 000 el g =
O 2 40 3
=z so0 BEE
g 2 E2s

0
0 [L.) o 8aZ
0 1 3 5 10 15 20 25 A O e

FEIRFE Irradiation dose/kGy ©

7 Arah2 IgG

Arah2 o—
Fig.7 Changes of IgG binding abilities and o-helix content

of Ara h 2 protein under different irradiation doses

6 Arah 2 210,275 nm 208 .
222 nm s N
Fig.6 Western blotting of Ara h 2 protein .
under different irradiation doses Ara h 2
16
Arah2 \Da 18 kD ’
, ELISA 4 4 ’
Arah 2 Ara h 2 C 7 ° 8]
. ,Ara h 2 ’
s 5kGy ,Arah?2 A b 2 ’ °
IsG 66% ; 10~25 kGy ra ’
Ara h 2
Ara h 2 IgG 10% X Ara 2 275
s Ara h 2 ’ r nrn
s Ara h 2
5 kGy Ara h 2 ,10~25 39 Ara b2 °
kGy Ara h 2 o ) ra
, Ara h 2 CD Ara b 2 °
208 nm , ’ ’ ;a Lo
0. 842, , Ara h 2 Uv 275 ’ ra
m ’ AI‘; h6 ’ 116291 Byun
0.961, , Ara h 2 ¢ ’
[30] Meng [31]
s Ara h 2 A A
N B- a=
3 >
o Ara h 2
3.1 Ara h 2 10~11 ,Barre "' Mueller
00 v ) Ara h 2
. N , Q= Ara h 2
. ) , Ara h 2 .
(26-27] | Ara h 2 a- , Ara h 2



1354

33

Ara h 2 N
’ ’ ’
o
3.3 Ara h 2
, 10 kGy
Ara h 2 ,
b b
, 10 kGy
Ara h 2 o s
Arah 6 10 kGy
[29] [16]
o
b
Ara h 2 15 kGy
, s 20
kGy N o ’
b
o
60 CO_’Y
Ara h 2 , 275 nm
b (S b o
,Ara h 2
Ara h 2
2
, Ara h 2 s
b
o , 10 kGy
Ara h 2 5 ,
b b
b
o]

[ 1] Sicherer S H, Sampson H A. Food allergy: A review and update on
epidemiology,  pathogenesis,  diagnosis,  prevention,  and
management| J |. Journal of Allergy and Clinical Immunology, 2018,
141(1) . 41-58

[2] ZhouY, Wang J S, Yang X J, Lin DH, Gao Y F, Su Y J, Yang

S, Zhang Y J, Zheng J J. Peanut allergy, allergen Composition, and
methods of reducing allergenicity; A review [ J ]. International

Journal of Food Science, 2013, 2013.1-8

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Peters R L, Koplin J J, Gurrin L C, Dharmage S C, Wake M,
Ponsonby A L, Tang M L K, Lowe A J, Matheson M, Dwyer T,
Allen K J. The prevalence of food allergy and other allergic diseases
in early childhood in a population-based study: Health Nuts age 4-
year follow-up [ J]. Journal of Allergy and Clinical Immunology,
2017, 140(1) :145-153
Kotz D, Simpson C R, Sheikh A. Incidence, prevalence, and trends
of general practitioner-recorded diagnosis of peanut allergy in
England, 2001 to 2005 [ J]. Journal of Allergy and Clinical
Immunology, 2011, 127(3) . 623-630
Zhuang Y H, Dreskin S C. Redefining the major peanut allergens
[J]. Immunologic Research, 2013, 55(1/3) :125-134
Koppelman S J, Vlooswijk R A, Knippels L M, Hessing M, Knol E
F, van Reijsen F C, Bruijnzeel-Koomen C A. Quantification of major
peanut allergens Ara h 1 and Ara h 2 in the peanut varieties Runner,
Spanish , Virginia, and Valencia, bred in different parts of the world
[J]. Allergy, 2001, 56(2) : 132-137

. . [J].

, 2012, 33(17) :279-283

Barre A, Borges J P, Culerrier R, Rougé P. Homology modelling of
the major peanut allergen Ara h 2 and surface mapping of IgE-
binding epitopes[ J]. Immunology Letters, 2005, 100(2) ;:153-158
Mueller G A, Gosavi R A, Pomés A, Wiinschmann S, Moon A F,
London R E, Pedersen L. C. Ara h 2. Crystal structure and IgE
binding distinguish two subpopulations of peanut allergic patients by
epitope diversity[ J]. Allergy, 2011, 66(7) : 878-885
0 Co—y [Jl. , 2018,
32(6): 1116-1124

[J]. , 2006, 20(6) : 524-526
Vaz A F M, Souza M P, Vieira L. D, Aguiar, J S, Silva, T G,
Medeiros, P L. High doses of gamma radiation suppress allergic
effect induced by food lectin[ J]. Radiation Physics and Chemistry,
2013, 85(4) :218-226
Gomaa A, Boye J. Impact of irradiation and thermal processing on
the immunochemical detection of milk and egg allergens in foods[ J].

Food Research International, 2015, 74(10) :275-283

) s ) > )

[J]. , 2016, 30(10);
1941-1949
, , . (1]
, 2009, 38(2):1-5

(1. , 2012, 26(7) :1006-1011
Ara h 2 [D]. : s

2010; 15-29

[J]. , 2017, 38(23) : 51-61
, . [J].

, 2008, 25(10) ; 48-52



Journal of Nuclear Agricultural Sciences

2019,33(7) :1349~ 1355

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[D].
, 2011 8-17
[D]. : , 2013; 7-24
’[J]. , ,2607(7); 501-506
, ’ [JJ., , , 2012,. 33(17): 284-289
, , [Jl. ’ ;2004, 32(3): 388-394

Marsh J, Rigby N, Wellner K, Reese G, Knulst A, Akkerdaas J,
van Ree R, Radauer C, Lovegrove A, Sancho A, Mills C, Vieths
S, Hoffmann-Sommergruber K, Shewry P R. Purification and
characterisation of a panel of peanut allergens suitable for use in
allergy diagnosis[ J]. Molecular Nutrition & Food Research, 2008,
52(Sup 2): 272-285

Rahaman T, Vasiljevic T, Ramchandran L. Effect of processing on

[27]

[28]

[29]

[30]

[31]

1355

Conformational changes of food proteins related to allergenicity[ J .
Trends in Food Science & Technology, 2016, 49 24-34

[J]. , 2018, 32(2) : 283-290

Y [D].
, 2015 10-29

Luo CP, HuCQ, GaoJ Y, Li X, WuZH, Yang A S, Chen H B.
A potential practical approach to reduce Ara h 6 allergenicity by
gamma irradiation [ J]. Food Chemistry, 2013, 136(3). 1141-
1147
Byun M W, Lee J] W, Yook H'S, Jo C, Kim H Y. Application of
gamma irradiation for inhibition of food allergy [ J]. Radiation
Physics and Chemistry, 2002, 63(3/6) ;: 369-370
Meng X Y, Li X, Wang X K, Gao J Y, Yang H, Chen H B.
Potential allergenicity response to structural modification of irradiated
bovine a-lactalbumin[ J]. Food & Function, 2016, 7(7): 3102-
3110

Effects of ® Co—v Irradiation on the Conformation and
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Abstract : In order to investigate the effect of irradiation on the changes of structural and antigenic properties of Ara h 2,

the separated peanut allergen Ara h 2 was irradiated by ®Co—7y rays at different doses. The structures were characterized

by ultraviolet absorption spectrum, circular dichroism ( CD), and sodium dodecyl sulfate-polyacrylamide gel

electrophoresis (SDS-PAGE) , respectively. The antigenicity of the irradiated Ara h 2 was evaluated by Western blotting

and indirect ELISA. Results showed that the conformation of Ara h 2 was significantly changed after “Co—7y irradiation

treatment, which caused denaturation and aggregation of Ara h 2. The IgG binding capacity of Ara h 2 was reduced with

the increasing irradiation doses, which correlated well with the rise of UV absorption intensity and a loss of a-helix

content. Moreover, the structure and antigenicity of Ara h 2 were almost completely destroyed when the irradiation dose

was up to 10 kGy. It indicated that “Co—y irradiation can effectively reduce the allergenicity of Ara h 2, which may

provide a new method on peanut desensitization technology.

Keywords; “ Co-y irradiation, peanut allergy, Ara h 2, conformation, antigenicity





