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Functional epitope characterization of the Artemisia vulgaris
allergen Art v 4 and a preliminary investigation of its cross — reactive

sensitization mechanism with peach Pru p 4
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College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China
Abstract: Objective  To characterize the functional epitope distribution of the Artemisia vulgaris allergen Art v 4 and to
investigate its potential cross — reactive epitopes with the peach allergen Pru p 4. Methods  Immunoinformatics approaches
were used to predict B — cell and T — cell epitopes of Art v 4, followed by spatial localization analysis based on its three —
dimensional structure. Potential shared cross — reactive epitopes between Art v 4 and Pru p 4 were screened by sequence
alignment. Candidate peptides were synthesized, and their inhibitory effects on the binding of patients’ serum IgE to the
natural allergen were evaluated by inhibitory Dot — Blot assay. Results ~ Multiple potential linear B — cell epitopes were
identified in Art v 4, among which the 13 =20 aa and 108 - 116 aa regions showed high overlap across different prediction
algorithms. Among the predicted dominant CD4 " T - cell epitopes, the 101 — 115 aa region showed a high tendency for MHC II
binding. Art v 4 and Pru p 4 exhibited high sequence homology in multiple regions, and some dominant T — cell epitopes were

highly conserved. The 31 —45 aa and 101 — 115 aa peptides significantly inhibited the binding of patients’ serum IgE to the

natural allergen. Conclusion

Art v 4 contains multiple candidate epitopes, and the regions 31 —45 aa and 101 - 115 aa may

represent cross — reactive epitope regions worthy of further investigation.

Keywords: Art v 4; Profilin; Cross — reactivity; T — cell epitope; Immunoinformatics

& (Artemisia vulgaris) 464 & 38 B B 2 H9 %A
P R Z — | S B R P e o 1 2%
I TR, B R — i i 4E A A (pollen —
food allergy syndrome, PFAS) Z |kl £ e, F&

EEWA : EXK B AP RE LI H (32541102)

{EB A REHR(2001—) , 2, B -F 8352, BFSE T 1) « €0 b 28 4 Boad B
PLHIWTSE

#IS1EE . 4-43% , E — mail ; chehuilian@ cau. edu. cn

H AR Ry A SR AR P ) v e s 22 8] B 52 S
R, HHT, WSl F 45 & 8 H (profilin) 5 J5UAH
F=4E H 10( pathogenesis — related protein 10, PR - 10)
G B %% #%3 H (lipid transfer protein, LTP) #1A N &
SR FAERY - BB SO Y B G R A
WEEm S A Z Moy 7 s, At v 4 8 T
profilin ZZ ik , AR I AF 185 J& A6 H h fi T Y B Al
43 AB T H A B 1Y P 50 RS R sy, o A
NS 5EEk 5 2R Y Z B )2 28 R



PRACTR B £ 2% 2026 455 53 #4512 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 12

- 2273 -

B BEAESCRREKE Art v 4 5Bk AUR P p 4 fE
30 - MO RT VS LY profilin i #% 2 — L)
FRABEC T BRI, HORGER X Art v 4 RS S
Pru p 4 (L5 00K AT SRS AR R AT R
HEF I ABETELL Art v 4 X5, R G0 O i
PR IIREXIR, 5 Pru p 4 PEATIRJISNE HEXT , G L 1
FEAESURAL, I PR A1 52 80 BEA T 00 25 B TiE, LIS
3L — BRARDG profilin 38 H (¥ AL ISR AR .

1 #R5FE

1.1 ¥ Zad#0U2 Art v 4 B Rkt #0& Pru p 4 55
KA M\ NCBI $045 FESREL Art v 4 J2 Pru p 4 S IR
JEA ) FASTA #8304, % H ExPASy ProtParam £
LT HH 75 eSS o SO RRE 48 8055 AL
AT N
L2 ZBELMEB @k aemn L e FELk
B AR 02 10 o, Se >R ] ABCpred X i 8 X BEifE A7
B0 5 FERFH BepiPred - 3. 0 AT #E— 2L 0 1 , O B HE
B M X B ; 455 DNASTAR Protean 35 43 H1 4
Fee R AT S VeSS IR TEOL S B iR AL X 8
% B 4L A8 i ElliPro 47500
L3 Twamiakzeginnl b fc KA IEDB Hd &
F1 ) NetMHCIIpan } NetMHCpan T. H., 7 5l H F
CDA™ 1 CD8 ™ T AL 1% . ZEHUH WL HLA 2547
JEPRIPEATH, DL percentile {f <10% uf;, rank {E <2%
A g o e i 3 s 14 o
1.4 Artvd4 5 Prupd 9RIRAFZ LTS B AR
KAz 24 R Clustal Omega FEAT/FH XS, 73
Priml P SRSy KB At O . Art v 4 = HES5 g
T AlphaFold B4 FEASE AL HEAT PEAN , K68 48 2 407 78 25
(] 2548 T BN, AT 6, 43 B JHL % T % B AR Mk S 45
LB
L5 35408 4 i if 55 BRAR ) 5T S 4 ) 2 30
S FHFM I 4 35 25 % 28 BN 336 (inhibitory Dot — Blot, iDot
— Blot) PR k4R IO 78 3L i OB i KR 52
GEMRIVE o ok B R R X R I T AR 1 R
& UM ERL P QNS PN ST (L AR E IR
(LS : CAUHR -20230606 ) , i £7 52 1 125 2 01
TR . A2 W B N R 5E Bt 22 & 1) B 41
SEI T ARSI 45 B i PR BB 3 S50 A 0 45 2R e
[P LA T A , e 2 A S o B8 8 B i o)
HRE, HC e (e R0t R 349 T BT 2o s BB HL o U R
INBERIGFIE  RAE R KIS 73 85 M0 , 70 IF
-80 CHAFAH], A IAFREINRL 1,

W 4 93 o B U S A BUR AR IR A
M3, LA PBS M B Jm 45 FH o 20l AR HR By 3 4

He) 5 R A, HG R Bk e B 4 S8 U 4
S S IBC) 20 A B ) X B2, PBS 20 Ry 25 1 0 i
2 5 f B X R ML 3 2 I A B A DA B o TR

PASEE S 9 [ A B IR 2E AT iDot — Blot A6
NC JEEF A5 73 3 A2 L TR & L 0 75, VRS
A HRP pRic it A IgE Fiif, R A2 ROtk B 6
IE, LS 21 0 i B2 DL BE A Mk 41 O 1) 58 4 1
HFEH o

R A HURH KA R E R
Table 1 Information of patients and healthy controls
Fe MR R IRIERSR
1 41 ~50 MBRHE(+ + +); LEHC++ + +)
31 ~40 i’fﬁ?g + ) BRI+ + )+ +

2

3 19~30 ¥E(++++)

HRC+ + + +) AR+ + + +) JTE(+
19~30 7770 - =

19~30 Tt
41 ~50

T LU B A R R 2 T B R A R MR AL 42 A R
BE AT B 450306 ( Skin prick test, SPT) ) 52 i U, 44 B % k46 5K
(Skin index, SI) , BV it 800X AT 55 BH 1 X6 XU P 35 A% 19 EAE It
SPT (4 SV 5 B FE AT 04,81 >2.0 9“ + + + +7;1.0<S81<2.0 g
“4+ 4+ +7;0.5<SI<1.0 K+ +7;0.3<SI<0.5 K+,

4
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*5 FRN. A GraphPad Prism # /4 10. 0 #4741
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<0.05 RInEFAGLITFE L,
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B 1 Artv4 IEILRRFE Y)Y DNAstar Protean 23 H7

Fig.1 DNAstrar protean analysis of the amino acid sequence of Art v 4

2k B MR AL NAS R B, ABCpred TN (7 X B, {7 T 13 ~20 aa H1 108 ~ 116 aa, {13 2 iR,
Gk AR 14 NTRELRNE B AR AX B, dE—2 W B AR A NI IRAT 7 HARE RN, V0N
Mo, BepiPred - 3. 0 Fl 3jefs 2 DPFrEm pOmeiE R MRA EEAGTEA N Il C g, i3k 3 o,
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Table 2 Linear B - cell epitopes of Art v 4 predicted by two immunoinformatics tools

A FURIERES

. . o R ! _ 4~19,12 ~27,19 ~34,26 ~41,33 ~48,40 ~ 55,50 ~ 65,57 ~72,70
ABCpred ( https://webs. iiitd. edu. in/raghava/abcpred/ ) ( threshold =0. 50) ~85 .81 ~96.91 ~106.99 ~ 114,105 ~ 120,113 ~ 128
BepiPred —3. 0 (https://services. healthtech. dtu. dk/service. php? BepiPred — 13 ~20,108 ~ 116

3.0) (threshold =0. 15)

R3 At v 4R B AR ATINZE

4 AIREE BTN 15 5L -k
Table 3 Predicted conformational B — cell epitopes of Art v 4 T A AL N2 R o, Art v 4 AT 118

— #£ CD4 " F1 CD8 ™ T #fiffi 3R A , Horh NetMHClIpan 4. 1
J‘“III = TT‘%J"IE] 7 % \/1 TO . . . R . N
TE o R A Ty TR 8 SRIGTFEM I CDA™ T R AL, Nk 4;

1 S1,60,52,W3,04,T5,D8,D9 8 0. 746 e 1 Ak . .
5 199, G100, QI01, DI26, Y127, 1129, |, 0.723 NetMHCpan 4. 1 B3k 10 St /e {5 CD8 ™ T 4f

D130,0131, G132, M133 : e IE P
3 MI2 ~ 122 KBt 11 0. 701 . X X

LA B N : i .CD4"

. PA2 ~ AL13 £ Bl » 0. 695 ZEEEME B A RAL IS B 4R .CD4™/
5 Q78 ~ A83 KBt 6 0. 566 CD8 ™ T Ziffa A, I Jc O B3 7 22 Fp w25 2R vh 82 5
6 T30 ~ T33 X B¢ 4 0. 554 F M X BE 158 11 ~20 aa,31 ~45 aa,71 ~85 aa,87
7 S38 ~ $40 X 3 0.517

~98 aa,101 ~115 aa 5 5P 1EF 0 o

%4 NetMHCllpan T4 Art v 4 YEZEL3 CD4™ T 40T 0r
Table 4 Potential dominant CD4 ™ T — cell epitopes of Art v 4 predicted by NetMHCIIpan

e oo PR L[ HLA L -
=2 ol A IR T ETEA (%) [AWNE2l

101 ~115 QAMVFGIYDEPVAPG HLA - DQA101:01/DQB105 :01 0.05 VFGIYDEPV

2 71 ~85 GAKYMVIQGEAGAVI HLA - DRBI1 %01 .01 0.32 YMVIQGEAG

w

31 ~45 DGTVWAKSASFPEFK HLA - DRBI #0901 0.34 WAKSASFPE
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4 41 ~55 FPEFKPNEIDAIIKE HLA - DRBI %09 .01 0. 37 PNEIDAIIK

5 66 ~ 80 GLFLGGAKYMVIQGE HLA - DRBI %01 .01 2.10 GAKYMVIQG
6 1~15 MSWQTYVDDHLMCDI HLA - DRBI %01 .01 2.12 TYVDDHLM
7 46 ~ 60 PNEIDAIIKEFNEAG HLA - DRBI1 % 09.01 2.18 DAIIKEFNE

8 91 ~105 AGGICIKKTGQAMVF HLA - DRBI %01 .01 2.30 TGQAMVFGI

{E: Bl LA . TEDB NetMHCIIpan 4. 15582585 B AMVAH <2% , TAE/ R KM 2 ~ 10% 554545 : >10% .

%5 NetMHCpan UM Art v 4 PETEILHE CD8 ™ T 4IERAL
Table 5 Potential dominant CD8 * T — cell epitopes of Art v 4 predicted by NetMHCpan

He44 (OATY 3 HLA - T 453 5L [ A hifH (% )
1 11 ~19 HLMCDIAAM HLA - A %0201 0.20
2 87 ~95 RRGGICIKK HLA - A %30.01 0.21
3 88 ~96 RGGICIKKT HLA - A %30:01 0.21
4 90 ~98 GICIKKTGQ HLA - A %0201 0.21
5 74 ~82 VIQGEAGAV HLA - A %0201 0.38
6 30 ~38 GDGTVWAKS HLA - A %0201 1. 54
7 31 ~39 DGTVWAKSA HLA - A %0201 1. 63
8 56 ~ 64 PNEIDAIIK HLA - A %3001 1. 18
9 76 ~84 IQGEAGAVI HLA - A %0201 0.87
10 77 ~85 QGEAGAVIR HLA - A 30,01 1. 41

TE: Wi TH . IEDB NetMHCpan 4. 1 ;3825 & . /-0 fH <0. 5% , 45/ B8 M1:0.5 ~2% 585555 : >2% .

2.2 Artv4 5 Prupd XA HIEHE
B Pru p 4 530E S BUR At v 4 Z RIS TE R 38 LR
I A, SR BLAST Xof 9 2 22 SE 1R 7 4 ifE A7 38 AR L
Xfo GERIE R, Art v 4 5 Pru p 4 )P H) B RN
100% ,—Et R 72. 93% , HA B 5 [FIEM: , ik 6 Fr

No HE—2 2K H Clustal Omega #5410 FL X455 W, I
FEAE 1 ~15 aa,31 ~94 aa,101 ~ 133 aa fEEELLEE
PRSP IXE, G 2 s, SHTAR B 40 & T 40
T 45 R B W] e, P55 X 4 XA AT BB A K Pru
p4 5 Art v 4 2N TSRS LAl

F6 At v4 5 Prup 4 GULRITHI BLAST HXi4%
Table 6 BLAST alignment results of the amino acid sequences of Art v 4 and Pru p 4

HXT P51

w R (%) EfH

—EHE(% ) FEH K JE (aa)

Art v4 vs. Prup4 100

2.00 %1077

72.93 133

T B 33 (Query Cover) FrR A F 81 215 WX Y LG — Bl (Per. ident) 275 W1 4% 7 91 v 58 4 A () 2 ik R 5 6 o7 LU A9)5 E fE ( Expect

value) /N, FE7 7 91 O R S5 SLUSE 12 B 2 ks

MSWQTYVDDHLMCDIEGTGQHLTSAAIFGTDGTVWAKSASFPEFKPNEIDAIIKEFNEAG| 60
MSWQAYVDDHLMCDIPG- -NRLTAAAILGQPGSVWSQSATFPAFKPEEIAAILKDFDQPG| 58

bk © kokdkdekkdokokfi kD Dkk Dk ik Pek Dok D Dk Ik ok Dk kkIokIkIl |

QLAPTGLFLGGAKYMVIQGEAGAVIRGKKGAGGICIKKTGQAMVFGIYDEPVAPGQCNMV| 120
[TLAPTGLFLGGTKYMVIQGEAGAVIRGKKGSGGITVKKTNQALIIGIYDEPLTPGQCNMI| 118
ook dokodkkodokok 2 kokokeok koo ook dokok ok 2 kokok] 2ok bk 22 2 skokkokokok © I kokokokokok §

VERLGDYLLDQGM 133
VERLGDYLIEQGL 131

Pk kdkdkdkok D kk D

TE AR — RS8R AR R FRIC o = 7 RS AR BN 58 A
], {5 53F R/NFIE B K PEAR AL (TG B A AR L 4 )  ARie 7 s
IR 53 P B BRACPE BT, 77 A5 A 05 A AR R BR B & B e, BRi
2 Art v4 5 Prup 4 BF SRR BT
Fig.2 Sequence homology analysis of Art v 4 and Pru p 4
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GUR R, BRI BT E R, EE 0 T3
X RS o — SRKE DXk, HA By (9 28 [l ] Sk, 776
TN PR LI B A5 R, an &l 3 s .

HE— 2 % AW HI 1 iDot — Blot P4 Bk 45 B4 %
S R E Tk TR 3L 4 O 1 38 S 4 i
YER . SRR, 525 I REZE AR Lo, Bk 4t H ) 3o 09
FIREEME gE 55 F 3R 45155
s, HARXT IgE 255 50 0 PR (a =0.05) ; H
PSR 5 3 BRI B 4 ) 20 25 S A (B 2 ]
4 fitrn . FIRGERE W], kR B n] 5 I0E d BURE
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ML B S TgE R AR e a4 3R Pru p 4

5 Art v 4 Z Ja] A] BEAFEAE X o

FRT Artv4 FlPrup4 93X CD4*/CD8 ™ T iy 3 fis
Table 7 Cross — reactive CD4 " /CD8 " T — Cell epitopes of Art v 4 and Pru p 4

= Art v4 Art v4 TR s A Prup4 Prup4 R T Y
FE i &1 G (U W 1 i MRE W
1 71~85 GAKYMVIQGEAGAVI  YMVIQGEAG  0.32 71 -85 KYMVIQGEAGAVIRG 1.00 =
2 66 ~80 GLFLGGAKYMVIQGE ~ GAKYMVIQG 2. 10 71 -85 KYMVIQGEAGAVIRG ~0.83 =
3 1~15 MSWQTYVDDHLMCDI ~ TYVDDHLM  2.12 1~15 MSWQAYVDDHLMCDI ~0.87 &
4 31 ~45 DGTVWAKSASFPEFK ~ WAKSASFPE 0. 34 31 ~45 SVWSQSATFPAFKPE ~0.62 i
5 101 ~115 QAMVFGIYDEPVAPG ~ VFGIYDEPV  0.05 96 ~110/101 ~ 115 IiTllNch/Y‘BILI%HBESLC/ ~0.67 i
6 91 ~105 AGGICIKKTGQAMVF  TGQAMVFGI  2.30 96 ~110 KTNQALIIGIYDEPL ~0.40 %
2.3 EfapkmE%5 2 & iDot - Blot £% NI S

TE AR A3L ATL A101 =AM REL,
3 Artv 4 ZZEEERGE RS CD4”/CD8 ™ T Ui X B
Fig.3 Three — dimensional structural model of Art v 4 and the

cross — reactive CD4*/CD8 " T - cell epitope regions
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Fig. 4 Dot — Blot results and densitometric analysis of

competitive binding of peach extract and Artemisia

vulgaris allergen to specific Igk
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Table 8 Quality identification results of epitope peptides A31
and A101
HkE: e sy Fi S 53 ali i PN
= (Da) (Da) (%) fif [f] (min )
A31 1 669. 86 1 669.8 98.7 13.992
A71 1 506.78 1 506. 6 75. 4 13. 333
A101 1 593. 82 1593.6 98.5 12. 081

1 BIS S T A AR IS K B R IR R AT 5 AR, 2 A Tk
ESI - MS {5 ; 21 8 K 3= 220 88 B[] . HPLC 43 #r3RkA5

#E— 2R Al iDot — Blot J7 3k W fis 16 3% 107 JIk %
SCH BB ML 1gE 5 KR 30 BUR 4S5 9
HIVEH] . AR an1&l 5 s, PBS fif & 40 i A W] g,
1M A31 F1 A101 U5 i S0 € 189 8 25 9oy, LA i 24
R RN IR 25 57 A 3%, R T A31 I A101 Hy]
5 BHE MG 1B KA 45 &, A R i 5 KR
IR IES A, AR TeE 4l fE

3

AW LR G S5 B A T P 3 Lo S5 e
ALK ML 27 S50 45 22 05 T B, X Art v 4 B e )
AEF A e H 5 Wb R Y5 aot v A 1 e == U3 S il
AR B2

TELNE B 20 i R AL 0 e v, AP LR G I 1 T
ABCpred 5 BepiPred —3. 0, 33X P Fp T, 558 1k B A
1 7 3R], ABCpred T 2 [0 26 X0 [#] 7 < BZ ik
Bt Ay WO, S 5 A O e e IX B 0 0 T, PR
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Fig. 5 [Dot - Blot results and densitometric analysis of

competitive binding of synthetic peptides and Artemisia

vulgaris allergen to specific Igk
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P2 s S
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KT profilin £ Y N 3 & C iy DX 0 5 B 241
PO S AR AR 2

1 T ANMEIRALZ T, AT 154 T ik CD4”
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B MHC T 25 5 i) , 457 H AT e 2 (E A ik — 2
KR Th A, BEAESCT profilin i 5%
WL T IgE 2 XPUIIA, =2 X HAZ R
RAAR ST o AW T 00 45 4 2 137 45 S ] DL, ik
CD4 " T giffu ki K20 TAD fa e B BA —En] &
PER S5 X B, 5 HAUAR DGR 98 — 2, R R AT g 5

PUFINT S MHC IT 52238 38 8 i A AR UE Fr B #1
A

MIFFN LU S RKF , Art v 4 5 Pru p 4 Z[A] 590
B SRS, BRI X B S I, PR
AR R S UM B R, X — RS
profilin B HUFE M E A NFA R G, AWMLY,
profilin 25 ZFEy - W3¢ LR N4 A, U Bet v 2
(HERE) — Mal d 4 (3725R) (Bet v 2 (HER) — Pru p 4
() . Phl p 12(RARL) - Mal d 4(SE5) &7 At
FEXF Art v 4 —Pru p 4 195347, A B T R 23R40
FARE RN 783008 — MRAH G profilin 8 & 19432 HIEYE

M3 275255 Ry Rt T 9020 3 He . kg
I 5 e il S IR 25 SRR B BRI I Th AR RR R S
FIRE SR 5e G B TgE S55 Wy, SCFe %
e MIE KT b BA — & R 28 SUR . TE
I3 2= SRS 5 T, AW 98 R FR G 0TS #EAT R 07, 3
TEH MR m A Tgk RIS R IR ROR, ©F
Eﬁ%#ﬂﬁj’l}?%}]ﬁﬁ? IgE immunoblot 1 dot blot 43 #
o FHTR A L 355 3 A7 300 2 L3 2 TS AR
TETRG 2N R A 1Y 1gE RN, T oA Bk
IgE 2 b P sl ) o A7 RO R 3 (LR s, L fe ke
BEZE SN R, XRRESEMREES S
PRI BEA T B AN EOW B, LA TRIR A T ff = 54
PRI RN Z [ ) E 2R o

AR — LR BR Y. HATE 2 T 40/
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