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The IgE binding capability of the linear epitope peptides and their
nitration products of house dust mite allergy Der p 2

LI Zhigi YANG Fangxing ™

(Key Laboratory of Environment Remediation and Ecological Health, Ministry of Education, College of Environmental and

Resource Sciences, Zhejiang University, Hangzhou, 310058, China)

Abstract Many allergies can cause type | hypersensitivity, through binding to specific-IgE and
leading the allergic symptoms. The binding ability of epitope, which is the portion of an allergen
protein that binds with specific IgE on cell surface, to IgE can indicate the allergenicity of allergen.
Der p 2 is an important house dust mite allergic protein. The tyrosine residues in the epitopes of Der
p 2 can be nitrated by airborne NO, and O3, which could subsequently promote the allergenicity. In
this study, the abilities of the epitopes and their nitrated products to bind to the specific IgE were
investigated. The results reveal that the two epitope peptides effectively bound to the specific IgE,
and the IgE binding capacities of the nitrated epitope peptides were significantly higher than the non-
nitrated forms. Besides, the contribution of nitration to the enhancement of IgE binding capacity
depended on the location of tyrosine. These findings suggest that nitration can enhance the
allergenicity of Der p 2 in a tyrosine site-specific manner.
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228 (house dust mites, HDMs ) J2& i {1 82 98 R I e 1 DL A5 TR 2 —, K2 85% KA 3 i i g S
A i 5 | A9 1. )2 2R I ( Dermatophagoides pteronyssinus, Der p) 434 fic ), |12 53 i 7E 2 BK 85% ) Hb
XL HR, AMTRBLT 20 Fok A 12 A4 09 85, b, 2 4058 805 Der p 2 & i EE W R Z —.
T, 90% LA I 197 & FN R BE A 58 K 2B R AR REAG I 2] Der p 21, 80% A 2 il i 5 £ 5 AR X HoAg 2
B Y. 7E 10 2 LUT LEE Y, Der p 2 2 J2= 20 M ask B3 A 80005 2% B i i il S5, Der p 2 129 245
MR g i, Horh A dE 3 AN E R % 3L 1. Der p 2 51 M UE T T BB MU= N, E2JE i IgE 5. M4l
AR YR A i 3 50 i 2R P I, LA 7 A A S T, TgE AT LA B WS I b 40 A . T 2 RN B 4 At 25 20
L T B TgE SZAA b Y MLAAR P 2 Aol S5 R i, AR S A R I Y TR RS MESS A RO
M A =R SETEEYI R, 51 45 Pl ORE R T AN B, B RN A AR R S SRR (S A R
T 4 TE 254 R S IR . s 50 2R 1 5 40 i 36 17 TgE &5 4 1030 4 MBS . R g Rtk e (v Fidy
GRAL, MR E LS IgE 56 1 — DML AERIT Y, IERAE M 7ETF Y A
R ER A ST RS R T AR AT ) LA SR sk S 4L . H i, DAZRYE R R A A A B 2 6 K PT DA
A bR, T U A BT S, BRI G W I 2 (epitope-ELISA) )32 N FH Il AR 2 W,

AR B FE B, 23 TG Y O Al NO, 1] 5| ik S B Al 364k, RIVER 19 5 v 1) T 21 ol i ik
FEIE I 3-A S 2R (3-NT), A o Sk i g sm 1 i, B2 88 F NO, Ml O3 1Y A MEAE H 1d f
JREE H Bet v 1.0101 1] & A= fiF FE AL AR FH U, 6 S0 J5 (0 HER 1883 2 (1 5 HEB 16 K 2 B0 35 1l 7
IgE 254 g J) W& 1o U Ah, AT HiRIEFR, NO, Fil O3 AT LA ek A% 12 [ A Al 46 8 2:f i Pla a 3 MY 45#4),
T 45 5 H 5 IgE 455 f8 7, i AL 5 1 19 BALB/c /N BUIE 46 U7, SERTAFSE & ZE 52 T FRES v ity 3t
1k Der p 2 WIAETE, I HBEE (7 Der p 2 BN Fs R SRS SEALRR L, HE SR ZIREE T, Derp 2 19 3 N
FIRTEAAT L Yoo Yooz F1 Y 7 FORSALZRMH R 19.12%—95.12% . 2.02%—78.39% F1 1.92%—79.75%,
R E I Yor>Y 107>Y 103 ARG OL SR, A4S i 2 R 07 A5 1A JE AL X F Der p 2 19 SCHUM: (952
JCH T IgE 456 1 B2 A A AT .

Der p 2 8 3 &R, 43 AL T H W 45 4t 2 67 K . ASBIF 9 38 25 43 A1 R 4% 4 2 o7 0K S LA
FAL =Y SR v 1eB MIZS A RE T, SRk R BRFE A 2L TS 5 TgE 255 RE AR 1k S H 5 i
PR AT s A DG, DA 7R A AL X Der p 2 SURCPE ()52 1.

1 g@g@%ﬂgﬁj\(]ﬂxperimental section)

11 SEs bk

Recombinant House Dust Mite Der p 2(0.62 pg-pL™", 4l fF>95%) Il H 3¢ [# RayBiotech; J& 21 1l i1 B 5
P TgE FUM il B R 2% 8 (FasE TR, 4 ZPE, 17.51—50.00 TU-mL™) W [ [ 6 8 24 i
Ki % #F 5¢ B ; Anti Der p 2 Human IgE monoclonal antibody( 50000 IU-mL™") Iy H 3£ Indoor
Biotechnologies; /)N il B 5¢ [ T 14 [B3102E8] $t A\ IgE Fc (HRP) (B3102E8) Ity [ % [& Abcam. ELISA #f
SR, a0 D B 92 vhi (0.05 mol-L™', pH 9.6, BRIRERA W) . 4 IlL¥F 14K 11 (443 V, Biotech Grade) |
10x PBST Z% ¥4 (0.1 mol-L™", pH 7.2—7.4, 0.5% Tween 20) . TMB i % (A ¥: 3,3",5,5'- DU B BLH 4
WS, B W 3 E AW 5 W) 43 ) e A 1 [E Coolaber, A T A%, Solarbio, Macklin.
1.2 SR Z R0 e S A

2RI U Der p 2(UniProt 45 : Q1HSPS) & A 3 MNEE R BRIEFE, Yoo Yio3 Il Y o7 LARTHIBFFE E
LR85 T Der p 2 B AR MR A Z2 IR, BIARHIESE P 8 EP1(ZIEIR 7 51l 82—95) Fll EP2 (4 4k
B2 741 101—117). Der p 2 & A7 1Y 3 A BS IR Y 5 T3 W 45382 Z Jik |, EP1 A EP2 7300 &A1 14>
2 A 2R . WSR2 IR SRS Bk il i o R AR A (it ) A BR A /G B, ARG Bk 1 s,
1.3 [aj4EME BELISA A IgB AHXS 455 %
1.3.1 SRR AR PR BE | — PR B RO — P B Ak 0 1k

(1) Atk BALINA 100 uL A3 8% 2% vh i 6 B B9 AS [R1 R B2 1) Der p 2 %52 (0.5 pg'mL ™", 1 pg-mL™" Fll
5ug-mL™), [A )i B A 88 sl AL 100 pL /B2 A XTI, 4 C gk k.
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R 1 Der p 2 FA Z R HEEALLALZ WA AR B
Table 1 The information about the linear epitope peptides and nitrated epitope peptides of Der p 2

ESNEIN BIERR Y B L IR AL B HlRE%

Epitope peptide Amino acid sequence and position of tyrosine Purity
EP1-0 VPGIDPNACHYy,MKC 98
EPI-1 VPGIDPNACHY(3-NO,)MKC 98
EP2-0 QQY¢3DIKy19; TWNVPKIAPK 98
EP2-1 QQY(3-NO,)DIKYTWNVPKIAPK 98
EP2-2 QQYDIKY(3-NO,) TWNVPKIAPK 98
EP2-12 QQY(3-NO,)DIKY(3-NO,) TWNVPKIAPK 98

1 Y(3-NO,) /R 3-fil FE % &k (3-NT). Note: Y(3-NO,) means 3- nitrotyrosine (3-NT).

(2)Peh: FEEAPI, EEFLINA 300 uL 1 PBST PRI, BAAIR T, FF RV, 7EW /K48 BT,
B S .

(3)EFH: FEALINA 200 pL £ (& 3%BSA B PBST %% ), B T 37 °C HIEA B F 2 h,

(4)PehR: 5 .

(5)—¥i: AFFLANA 100 uL FH PBST Pk %% 38 B A [7] 435 %5 0 — i QI 35 6 B A% %K. 1:20, 1:50 A1
1:100; B4 a4 1A 1gE #i BA% L 1:500., 1:600, 1:1000, 1:5000., 1:10000 1 1:50000), ‘& T 37 °C fH R4
FE 1h

(6)Peh: 5 3.

(7) Z¥t: BAFLINA 100 uL F PBST Pk WM B A R £5 50 —Ht (1:2000, 1:5000 F1 1:10000), & F
37 °C [HIRAEME 1 h

(8)hR: 5 3.

(9) W ff: LI A B AW A F1 B HIKASHN 50 uL, SRRE S AFE T 37 C fHIRAMEE 15 min.

(10) 2k BRFLIMA 50 pL 2 13 (2 mol-L ™' H,SO, ).

(1) 05 < At FH B AR A 5E 450 nm &b AT OE BE ; L8 ODyso 525 X HE OD, 9 L, OD,450/ODy
T KB R e AR B . — U BRAS BOR — Hiii A 5L
1.3.2  IgE MXT 45 & 3R A

R 1.3.1 T A fe A AR Ve B RNAR B B, AL BRI AT IR 4 5 1.3.1 WAHIR], FE—$uE
B Z I, SRR R EE IR MR B A A 2 AR L Al 3L R0 22 BEFN Der p 2 (e 8 MR BE A WA ) 43 1) 45 251
I — P (AR E AR A, BT 37 CHEMPEE 1 h, [F A5 B AR 00— PAE R BHE T AR,
PBST VeI TR A B X HE . A5 H WO B, 3 a3 TS H A R A TR X 25 A%, AR R

OD

Inhibition (%) = (I—OD ) %X 100% (D

P

1
Relative IgE Binding Rate (%) = 7 100% @)

A, ODFIRHEA LG, OD, /R FHPEXT BRI B, 13RHE S A2, 1,387R Der p 2 A2,
L4 BdEor#r

BoE VA4S A YE s Y £SD {H %7, f#i FH GraphPad Prism version 9.0 #E47 ¥ [K 28 7 2240 B FE A
4 P<0.05 B, YA AA7E i 2 5

2 ZE B 54718 (Results and discussion)
2.1 [a]3%EME ELISA B8 1gE FHXT 454 RS2 i 4 Ak

W 2 N, 24408 Derp 2 W N 5 ug-mL™, L35 #s B EC N 1:20, —HiH BA5 %500 1:2000 B,
OD5o/OD, FIME Fc K, W b S 5 Jy B Al T AR 5, T TR 48 1gE A4S & 2R A0 & .
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2 [AENE ELISA LSS5 A R TAEZF T OD4so/0D,
Table 2 OD,5,/OD, under different conditions by indirect ELISA with serum IgE

0.5 pg'mL™ 1 pgmL™ 5 ug'mL™!
1:2000 2.87 3.49 5.15
1:20 1:5000 2.70 3.30 4.04
1:10000 2.04 2.84 3.28
1:2000 1.95 2.38 3.57
1:50 1:5000 1.87 2.24 2.90
1:10000 1.84 2.67 2.84
1:2000 2.03 2.28 3.40
1:100 1:5000 1.80 2.38 3.12
1:10000 1.47 1.78 2.29

TE: PR 0.5 pgmL ™, 1 pg-mL7AIS pe-mL, I R BRASECA 1:20, 1:5011:100, —HoH BT 4CA 1:2000, 1:5000F11:10000;
n=3, B LI EFRR.

Note: The concentrations of coated solution were 0.5, 1 and5 pg-mL™". The rates of dilution of the serum IgE were 1:20, 1:50 and 1:100.
The rates of dilution of the secondary antibody were 1:2000, 1:5000, and 1:10000. The data were expressed as mean (n=3).

ARG —, PRI T2 S50 M 17 9 2L B0 —HOR B 60, B9 5 pg-mL ' Der p 2 A0 3 A
T HUMRE 1:2000, HEATER ST REDUIR 1gB S BSOS )RR EE A — PO BEAS R, HEAT R, S5 R A0SR 3
N, B—PiR FEARTECN 1:600 I, OD,5¢/OD, RU{ELER R, MU e TARZ6 05, FH T 5 2 1gE AHXS 445 %
R .
F® 3 [N ELISA S5 BEHUIA IgE S A TAEZ /R OD,4s/OD,
Table 3 OD,5,/OD, under different conditions by indirect ELISA with monoclonal IgE

— PR R AL 1:500 1:600 1:1000 1:5000 1:10000 1:50000
0OD,5,/OD, 13.82 30.40 6.93 2.68 2.29 1.63

e AR E NS pg-mL ™, BB OCN 1:2000, FATE BT AR IgERG B A5 500 1:500., 1:600, 1:1000, 1:5000, 1:1000071:50000,
n=3, BAELAHIHER.

Note: The concentration of coated solution was 5 pg'mL™". The rate of dilution of the secondary antibody was 1:2000. The rates of dilution
of the monoclonal IgE were 1:500, 1:600, 1:1000, 1:50000, 1:10000 and 1:50000. The data were expressed as mean (n=3).

2.2 Derp2 &R LN IgE 45568

1 & 1a AT %, EP1-0 F11 EP2-0 A LLA &b 45 & 1gE, I al LU T Sk B RF 5T, AR > 47 ik
AR S5 A RE A W 22 5. WA R Z K5 LY 1gE IS5 A R i 3 @ T e BEBUIR 1gE A9 45
BRE T, X AT RS PR A AR S 6 e BRI 3 O R T 2 A i S BB, IS PSR Der p 2 OEES
PEIgE(Z 5k, & A e PR MmIEt A T & A . i R 5 1gE Z 5Bk 5 Derp 2 &1
LRI A fE T 5/ SR TE e TgE HURIEAE 22 5. Ik Ak, i T I3 rhal 778 e PR Ak bk i Heog
A, Der p 2 £ Z K GHUMTE L5 G B TR IELS & Z 56, 0T REAF 16 -5 H B i i 3¢ SUR R F AR
TS5 & 140 Der p 2 AT 5 Al 2 20 At 2 S & AE 1gE 28 A% ) 7, Der £2, Eurm 2 5 Der p 2
HA 84%—87% M [FIIEIERY, Lep d 2 55 Der p 2 A 37% WA JEE, Glyd 2 5 Derp 2 HA 41% A
DR, IR g, R0 =2 AL ) A 58 S o 0,
2.3 Derp 2 i FALZMERAL Z BRI 1gE 45 G HE T

Derp 2 L AR ZE 2 BRRTE S50, i 24> 3 e 47 B Ir & A 41 ik, EP1-0 A1 EP2-0 43l 0 %
Yoo Yigs Rl Yo7 3 B 2R, Hir Y 03 F1 Y 07 1T B I L5, Yo, L THOIREEH), EP1-1, EP2-1 FI
EP2-2, 43 XTI Yoo Y03 FI1 Y 107 3 A7 A5 6 2 R B i JE AL L 2 K. F 1B 1b 1T DU M, B S5 A
FEAL A7 IR 5 B s B HUIR 1E 256 R 10 2 & T ARSIk R A7 Z Ak, B EP1-1 > EP1-0, EP2-1 > EP2-0
F1 EP2-2 > EP2-0, 156 BH fiff Ji 14 114 2 157 JIK DRI Ay il 356 1 20 IR 1) A7 A6 1T R EL AT B o I SOt k. R 2 kS
IgE MY 256 WO T 2 3L 1R 5% SE 1 i K 1, Bk P 5 2 805 1B 256 BB 1 R R, 4 1 20 o g 56 Ak
3-fiF FE R, BK PERRAL, v BB & S8R Z K IgE 45 G R S5 7. th 5258 T R H$T Derp 2 19
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PTE BB TE, 1 Bl fh A A i 4R v R 22 K TgE R4S A RE 7, B o R A SO L i v
IgE B RE EL 52 Hb 2 e 52 BRAS L T, 00 2 K5 1gE 45 & 68 7. A 52 vh (i ] 2 2 6 2o 8 B e S
IgE HUIR LI E K S 5 #E AT IgE 454 5L 00 o HAGFCRAE, 45 R A& 1o B, i FEAb R0 2 K 5 1M v
IgE 454 R TR FAL R AL L K, EP2-1 1 EP2-2 A4 IfLi7 IgE 454 F % T EP2-0 Ay % IgE 454
R, EP1-1 B ML 3§ IgE 454 R U0 = F EP1-0 A I3 IgE 45 & R OB B WS, Hoh, A — 4
FENLIK A B R 7 S AN FE A 1 EP2-12 14 1gE 454 3% i 378 T A7 S Al 321k 19 EP2-1 il EP2-2
() IgE 454 %, H 5525 5 AR ILLAY EP2-0 1Y 1gE 25438, UL 207 45 & AL i ik, 3 F £ 07 2 1k
5 1gE BI45 4.

60 - a

o

b
OEPI-0 W EP2-0 ook T

100 ok _T_

2} 1

#

ek

o1
40F ™ x%

ﬁi ﬁ[ Tullall

monoclonal IgE serum IgE ST

60 f 60 | ) 1

[
40F

i

S oS T Y
~N N N
§ §§§8§5g s

1 Der p 2 MR 2 IR B A BEAL 7 PRI XT IQE 255 %
a >y Der p 2 MR BLZ IRMAHXT IgE 2562%; b 2 Der p 2 LM F A 2 RIS B AL R ALK S 5 se BEPTIAR 1gE FIXFEE 6% ¢
Der p 2 et R0 2 RN SEAL RN 5 M 1gE AR 25 &3, B LI {EESD F0R, n=3, *, #fleRomfy REME2 S,
HAM N P<0.05, P<0.01 Fl P<0.001, ns TRt &2 R
Fig.1 The relative IgE binding rate of the linear epitope peptides and their nitration products of Der p 2

Relative IgE binding rate/%

Relative IgE binding rate/%
*

Relative IgE binding rate/%
I~ 1

a. The relative IgE binding rate of two linear epitope peptides of Der p 2; b. The relative IgE (monoclonal IgE) binding rate of the linear
epitope peptides and their nitration products of Der p 2; c. The relative IgE (serum IgE) binding rate of the linear epitope peptides and their
nitration products of Der p 2. The data were expressed as mean = SD (n=3). The values *P < 0.05, **P < 0.01, and ***P < 0.001 indicated

statistically significance, and ns means no statistically significance.

Yoou Yoz Fll Y o7 3 /P U2 0L s B BE 4k 1) 2 (6 22 IK 5 PR SE B O AR TgB 1 25 45 S ML 1 Y
KRAG AL R A 2 RS B O EHTUAR IgE W25 AR L, 3032 5 T 61%. 63% 1 92%, UiBH Yo A
FEAL T 2 A7 K TgE 45 G R 0 52 M AR BE 131 T Y 103 T Yoo A 10 10 A SE AL X 2647 K TgE &5 &R 1 52 il
(16, o). X A& A IEAL (207 K5 1gE 25 & 135, AN UK T B R A 5 i L1k, 6 5 1%
SRV 151, R IT Y R LR 2 51 A 6, BRAR Y107 B N i A7 1 L A 5 4282 (Lysine, K, 111 Y 05 A9 N 5
SRANHT B A4S B BE I (Glntamine, Q), N i Ay s 1 L fof (14 20 SE R 7% 36 HL A O 3 119 TgE SE M 2%, Rk
Y03 FTHEALAH L, Y o fEZEAL A TR AY IgE 254G R ). 534, Bl 1c AT LI i ILTE 1gE 454 S 4 Wik
B ] i 22 R A7 A5 R A S AR X 5 Y 1B MY S A RS2 AN [A], Yoo Yoz R Y 107 3 /T 20 R 67 a5 B0
E LA R 2 K5 T 1B BY45 A R A B B AR il 64 1) 2 67 Z2 K5 1 1gE 45 & R A L, 43
SRR T 22%. 13% F1 26%, Yo, HITHFEALNT T IgE 4545 RIS L E KT Y 03 A EEAL T T IgE 454
R (AR TT R DROA B S A6 A 2 BRI BN R, A A TR 2K 1gE s AP

3 458 (Conclusion)

Der p 2 BP0 Z Ik EP1 M1 EP2 REMS A 045 & MR se BELIR IgE FMLYE 1gE, fitfb £y £
JK5 IgE 256 Fm TR Z NS 1gE M4 &%, &R Y o, MRSEALXT T IgE 456 1 0R
(R M FEBE R T Yoo A1 Y 03, B Der p 2 B R SFEAL HLAT 30 1 395 TgE 454 66 5 H B sy,
LS RS S5 %6 T SO 338 5 %) 52 M 2 B AS [ AR 98 245 SR e W, i 3 AL REAE 107 4 R S5 M b 58 Der p 2 1)
gk,



8 11 I AW BUR Der p 2 AR (UM EICHIEILT ) 5 1eE 25 e 1) 2645

(7]

[81]
[9]

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

2% 3 #k (References)

PLATTS-MILLS T A E, WOODFOLK J A. Allergens and their role in the allergic immune response[J]. Immunological Reviews,
2011,242(1): 51-68

CALDERON M A, LINNEBERG A, KLEINE-TEBBE J, et al. Respiratory allergy caused by house dust mites: What do we really
know?[J]. Journal of Allergy and Clinical Immunology, 2015, 136(1): 38-48.

FET 45 . ST 2 0 i 5 S e R S P P A A B HE X Bl iy s 0m) (D] M- VR 2%, 2022

TIAN J Y. Site-specific nitration of typical house dust mite allergens and effect on allergenicity[D]. Hangzhou: Zhejiang University,
2022(in Chinese).

TROMBONE A P F, TOBIAS K R C, FERRIANI V P L, et al. Use of a chimeric ELISA to investigate immunoglobulin E antibody
responses to Der p 1 and Der p 2 in mite-allergic patients with asthma, wheezing and/or rhinitis [J]. Clinical and Experimental Allergy,
2002, 32(9): 1323-1328.

POSA D, PERNA S, RESCH Y, et al. Evolution and predictive value of IgE responses toward a comprehensive panel of house dust
mite allergens during the first 2decades of life[J]. Journal of Allergy and Clinical Immunology, 2017, 139(2): 541-549. e8.

KEBER M M, GRADISAR H, JERALA R. MD-2 and Der p 2 - a tale of two cousins or distant relatives? [J]. Journal of Endotoxin
Research, 2005, 11(3): 186-192.

DULLAERS M, de BRUYNE R, RAMADANI F, et al. The who, where, and when of IgE in allergic airway disease[J]. Journal of
Allergy and Clinical Immunology, 2012, 129(3): 635-645.

GALLI S J, TSAI M. IgE and mast cells in allergic disease[J]. Nature Medicine, 2012, 18(5): 693-704.

CUI Y B. Immunoglobulin E-binding epitopes of mite allergens: From characterization to immunotherapy[J]. Clinical Reviews in
Allergy & Immunology, 2014, 47(3): 344-353.

YESTE A, QUINTANA F J. Antigen microarrays for the study of autoimmune diseases[J]. Clinical Chemistry, 2013, 59(7): 1036-1044.
FRANK U, ERNST D. Effects of NO, and ozone on pollen allergenicity [J]. Frontiers in Plant Science, 2016, 7: 91.

FRANZE T, WELLER M G, NIESSNER R, et al. Protein nitration by polluted air[J]. Environmental Science & Technology, 2005,
39(6):1673-1678.

SHIRAIWA M, SELZLE K, YANG H, et al. Multiphase chemical kinetics of the nitration of aerosolized protein by ozone and nitrogen
dioxide[J]. Environmental Science & Technology, 2012, 46(12): 6672-6680.

REINMUTH-SELZLE K, KAMPF C J, LUCAS K, et al. Air pollution and climate change effects on allergies in the anthropocene:
Abundance, interaction, and modification of allergens and adjuvants[J]. Environmental Science & Technology, 2017, 51(8): 4119-4141.
REINMUTH-SELZLE K, ACKAERT C, KAMPF C J, et al. Nitration of the birch pollen allergen Bet v 1.0101: Efficiency and site-
selectivity of liquid and gaseous nitrating agents [J]. Journal of Proteome Research, 2014, 13(3): 1570-1577.

GRUNTHUIJSEN Y K, GRIESHUBER I, STOCKLINGER A, et al. Nitration enhances the allergenic potential of proteins[J].
International Archives of Allergy and Immunology, 2006, 141(3): 265-275.

ZHOU S M, WANG X Z, LU S L, et al. Characterization of allergenicity of Platanus pollen allergen a 3 (Pla a 3) after exposure to NO,
and O;[J]. Environmental Pollution, 2021, 278: 116913.

FH O 6T, o . A 0 Ao S 1 (67 S B A B (30 FREEA2F, 2023, 42(7): 2273-2281.

TIAN J Y, YANG F X. Analysis of site-selective nitration in house dust mite allergens[J]. Environmental Chemistry, 2023, 42(7):
2273-2281(in Chinese).

LIU F B, LAKEY P S J, BERKEMEIER T, et al. Atmospheric protein chemistry influenced by anthropogenic air pollutants: Nitration
and oligomerization upon exposure to ozone and nitrogen dioxide[J]. Faraday Discussions, 2017, 200: 413-427.

VAN'T HOF W, DRIEDIJK P C, van den BERG M, et al. Epitope mapping of the Dermatophagoides pteronyssinus house dust mite
major allergen Der p Il using overlapping synthetic peptides[J]. Molecular Immunology, 1991, 28(11): 1225-1232.

O'HEHIR R E, VERHOEF A, PANAGIOTOPOULOU E, et al. Analysis of human T cell responses to the group II allergen of
Dermatophagoides species: Localization of major antigenic sites[J]. Journal of Allergy and Clinical Immunology, 1993, 92(1): 105-113.
VERHOEF A, HIGGINS J A, THORPE C J, et al. Clonal analysis of the atopic immune response to the group 2 allergen of
Dermatophagoides spp. : Identification of HLA-DR and-DQ restricted T cell epitopes[J]. International Immunology, 1993, 5( 12) :
1589-1597.

CRACK L R, CHAN H W, McPHERSON T, et al. Identification of an immunodominant region of the major house dust mite allergen
Der p 2 presented by common human leucocyte antigen alleles[J]. Clinical and Experimental Dermatology, 2012, 37(3): 266-276.
SMITH A M, BENJAMIN D C, HOZIC N, et al. The molecular basis of antigenic cross-reactivity between the group 2 mite
allergens [J]. Journal of Allergy and Clinical Immunology, 2001, 107(6): 977-984.

SZALAI K, FUHRMANN J, PAVKOV T, et al. Mimotopes identify conformational B-cell epitopes on the two major house dust mite
allergens Der p 1 and Der p 2[J]. Molecular Immunology, 2008, 45(5): 1308-1317.

MUELLER G A, SMITH A M, WILLIAMS D C, et al. Expression and secondary structure determination by NMR methods of the
major house dust mite allergen der p 2[J]. Journal of Biological Chemistry, 1997, 272(43): 26893-26898.

SHIN D S, COMPADRE C M, MALEKI S J, et al. Biochemical and structural analysis of the IgE binding sites on Ara hl, an abundant
and highly allergenic peanut protein[J]. Journal of Biological Chemistry, 1998, 273(22): 13753-13759.

GUSANU M D, PETRE B A, PRZYBYLSKI M. Epitope motif of an anti-nitrotyrosine antibody specific for tyrosine-nitrated peptides
revealed by a combination of affinity approaches and mass spectrometry [J]. Journal of Peptide Science, 2011, 17(3): 184-191.


https://doi.org/10.1111/j.1600-065X.2011.01021.x
https://doi.org/10.1016/j.jaci.2014.10.012
https://doi.org/10.1046/j.1365-2745.2002.01455.x
https://doi.org/10.1016/j.jaci.2011.10.029
https://doi.org/10.1016/j.jaci.2011.10.029
https://doi.org/10.1038/nm.2755
https://doi.org/10.1373/clinchem.2012.194423
https://doi.org/10.1021/pr401078h
https://doi.org/10.1159/000095296
https://doi.org/10.1016/j.envpol.2021.116913
https://doi.org/10.1039/C7FD00005G
https://doi.org/10.1016/0161-5890(91)90009-9
https://doi.org/10.1016/0091-6749(93)90044-G
https://doi.org/10.1093/intimm/5.12.1589
https://doi.org/10.1111/j.1365-2230.2011.04227.x
https://doi.org/10.1067/mai.2001.115629
https://doi.org/10.1016/j.molimm.2007.09.012
https://doi.org/10.1074/jbc.272.43.26893
https://doi.org/10.1074/jbc.273.22.13753
https://doi.org/10.1002/psc.1298

	1 实验部分（Experimental section）
	1.1 实验材料
	1.2 线性表位多肽筛选与合成
	1.3 间接性ELISA法测定IgE相对结合率
	1.3.1 实验最佳包被浓度、一抗稀释倍数和二抗稀释倍数筛选
	1.3.2 IgE相对结合率的测定

	1.4 数据分析

	2 结果与讨论（Results and discussion）
	2.1 间接性ELISA法测定IgE相对结合率实验条件优化
	2.2 Der p 2线性表位多肽的IgE结合能力
	2.3 Der p 2硝基化线性表位多肽的IgE结合能力

	3 结论（Conclusion）
	参考文献

