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Cross-reactivity between pollens in patients sensitized to multiple pollens
Yeong Yeon Yun, Si Hwan Ko, Jung Won Park, and Chein-Soo Hong
Department of Internal Medicine, Institute of Allergy, Yonsei University

College of Medicine, Seoul, Korea

Objective : The aim of this study was to evaluate cross-reactivity between pollens in patients
with strong skin reactivity to multiple pollens.

Methods . A pool of sera from 20 patients who showed strong skin responses (=3+) to all
three kinds of pollens (tree, grass, and weed) was used. Oak, ryegrass, mugwort, ragweed and
hop Japanese pollens were chosen for the subject of study. The level and pattern of bound IgE
to each pollen and cross-reactivity between pollens were investigated by ELISA and immunoblot
experiments.

Results . In ELISA, the IgE of a pool of sera reacted to ryegrass and ragweed in 100%, to
mugwort in 95%, to oak in 75%, and to hop Japanese in 65%, respectively. In inhibitory ELI-
SA, more than 50% of bound IgE was mutually inhibited in oak vs ryegrass, oak vs mugwort,
mugwort vs ryegrass and mugwort vs hop Japanese. In immunoblot, the IgE binding rate to
major allergens of each pollen was 95% for hop Japanese, 75% for ragweed, 50% for ryegrass,
35% for mugwort, and 30% for oak, respectively. In inhibitory immunoblot, the mutually inhib-
ited bound IgE could not be observed between major allergens of each pollen, but some minor
allergens of oak pollen were mutually inhibited by ryegrass.

Conclusion . Cross-reactivity between major allergens of oak, ryegrass, mugwort, ragweed and
hop Japanese pollens was not observed at all, but some minor allergens of oak pollen cross-re-
acted with ryegrass and mugwort, and so did those of mugwort pollen with ryegrass and hop
Japanese.

Key word : multiple pollens, cross-reactivity, minor allergens
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B2 215 49 4 A4 108 7R UEl
i, F2 27HEE 849 S FlA 109
A vepdgh, fElvehs 512 #7190 84
%3 53] 694 Hele FrpE sl 37|
9 7 AAAY i Ex BolRe
a| BA7} =X gkon, BH 78 EUF
o} 7HEES] R ML d3Hos 83
o & d7dAe 5, 52, A TR A
FTF 25 dis HFDEAAEY A e
el = 84S oz ojgdA &3] 73
gol e WFAHQA 5, 5x, Ax TIHEE
el olg 7 7te] mapikge) dis ¢
otE.3z} BTt

A= X 2y

1. ME

1) 45 94

1995\ 594 1997\ 5¥ Ato]d] dA|ejry
Nedxwe gezr] SEddA AlgE of
SAAE 55, Bx, 32 €715 444 4
3 57kA] o]AolA 8| 2EM (1mg/ml) Tzl
Hoh o & By vhg-g JEehd 2089 #¥xE
ez . 58, 5%, Jx /F F o
L & FHo oisjARt vhgdhe Bl A3
At HEGDRAH o]8E FEF MR @
FUF, LBy, AR, 3R, =Fu,
Eefehd &, ¥&e, EFUE, 25UE, By
5, olFlAlo} Foln, Bx EIREE RE, &
A, oM, ZUE, EFoAY], &%, A}
Z B, Fx TREE &, HAE, I3,
NEY, Bol, vgH, 9, EE & A
£33

BAEL A7) 61, AL 148030
T A8e Az} 31.6+£11.94], =7} 36.0+
10744t} 859 A4 FA= dHo] 114,
H]go] 152, Autgo] 43|, 77 dezr] FF
o] 58], F=ei7|7} 48 e, dH=7)g ¥
¥ 158 F 93l AL, 6ile T dHo=

vestth. 2T SR dAEY F9 3
g3 25 &4 S vekd 95o2 3igth

2) E Y 2 L YU A=

BAEANA £3] BAVE He FHREAN 5
< B (oak), BEe SUE (ryegrass),
%+ % (mugwort), SH=]E (ragweed) R 4t
J= (hop Japanese)& tigoz AT
I 7R GAITSdA AR e o
EE 2Fe aAd g € @4 1554
AA AP TLE, & € HAE BFE
AlBE I e AEFE o831 (Allergon, A
Pharmacia & Upjohn Company, Sweden). 7
2% ZI71% 1g& ethylether2 33] €x]4}t3} A
21 & 4°ColA 24A]17 §<F 1:20 w/v carbon-
ate buffer (0.125M NH,HCO;~, 0.015M NaN,,
pH7.5)8 ol¢3l] Bde 23300 o8 4,
000rpmell A 2087 YAlEe]dld A5de &
& F t}A] 15,000rpmel|A] 3087 fAlEe s}
o F3HE #2Uth. & A5 (pore size
3.5kD, Spectrum, Huston, TX, USA)d] o}
4TAA 48A1 T FHRFE T8 15,
000rpmell A 307t YHEe ¥ F54E F
AAZRAA 2Yo R o] &3}t

2. Y
1) ELISAR%] &I% 271% 2% gEe) 32
2A

Z} 274 3o A3l [gEE ELISAY
2 =233, 96 well microplate (Costar,
Cambridge, MA, USA)d| F 2, 3UE, &
HAE R P FLE welld 47 50ul
(40pug/ml in 0.1M carbonate buffer, pH 9.6)
H Arbsld 4CoA 18A17F B9t whgx)Fch
PBS-T=Z. 23] #|& % 1% bovine serum albu-
min-PBS-T g0z A2oA 127 F9t wt
SAIA v5o|F dilde] AL xdAIF
Mk 2 Bxte] EHE wellF 22} 50ul
A M F A 1A B¢ AT
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PBS-TZ 33 A|3slac}. Biotino] Z2%< po-
lyclonal anti-human IgE (Vector, Burlingame,
CA, USA)E 1:5000.2 3Asld welld 742}
50ulde A7 3 AlddlA 1A B¢ W
AZth PBS-T2 33] A3 ¥ 1:5002.2 3|
A1} streptavidin-peroxidase (Sigma, St Louis,
MO, USA)E well B Ztz} 50ul¥ W& ¥ 30
B2 WeAl712 PBS-TZ 33 Al¥sisinh. ¢
e ABTSL-9Y [2,2-azinobis-ethylbenz thiaz-
oline sulfonnic acid (Sigma, St. Louis, MO,
USA) 25mg& 50mM citrate buffer (pH 4.2)
50mldl 3¢ % 30% H,0, 50ul& H7t]&
well 3 Z2t 100p¥ B3F3lo] 587t uhg-AZ]
% 2mM NaN; €9 100pl& H7sld &S
Z9A17)3 UV 405nmol| A ELISA 2 #57|
(Dynatec, Alexandria, CA, USA)E& o]§-3}c]
FE=E FsH-

2) ELISA AN o 715 A% IgE

o] AR A

22} 2039 ¥H& THY H3ld EREZE
nE F AR, 39F, &, $HAE % $HEE
A7 74zt 4CAA 18/ FL AR
96 well microplateo] Ztzte] £715 g 2
A7 3 Bl 5ol A g Ao AL A F
wellgd S8R & 50u¥ Hrhsted 1A Tt
uhsA| Ao 47|13 ELISA o2 Ztzte] $£7}
F 3o A IgEe] FB=E FAAT

3) SDS-PAGEHd] 23 2715 34 @d

o] £8*

Z}z}e] E715 &9 800ulE reducing sample
buffer (60mM Tris-HCl, 25% glycerol, 2%
sodium dodecylsulfate, 14.4mM 2-mercaptoe-
thanol, 0.1% bromphenol blue) 200ul o] <!
F 587 2o ) A WAAAHG. o)A
& 4%/13.5% polyacrylamide gel combe] 2t
zt 10ul¥ A7kt 5 50V/180Ve] AgtellA A
71%3% (Small mighty, Hoeffer, San Francisco,
CA, USA)E AAsle #71% 39 oiEe

33

4) Immunoblotiel] ¢} 7 23 IgEe

54 &4

SDS-PAGER o2 Ztzte] 715 34 23
& 2% 5 Towbin T Wi wa} SDS-
PAGE gel& 350mAdl|A] 807t nitrocellulose
membrane (NC, pore size 0.45um, Amersham,
Buckinghamshir, UK)¢l] Ao} (Transpor, Hoe-
ffer, San Francisco, CA, USA) AlZAth NC
membrane B QA 4mm 7tF o g s A
ol o] &3t NC membraned 24 14]
7t % 5% defatted milk (A&8X]E#)-TBS
-T(25mM Tris base, 100mM NaCl, 0.1%
Tween-20, pH 7.5) &40 g vrgA|A H|5o|
2 g o] Ae APAZ F 1142 M8 &
z}e] 834 (0.02% NaN;-TBS-T)& 4CollA 18
A7t %9t uk-g-A)1Z ). 21 the- alkaline phospha-
tase’} A 3= goat polyclonal anti-human IgE
(Sigma, St. Louis, MO, USA)E 1:2,00002
3 M% F 24 14171 Ft ¥HAI 713 nitro-
blue tetrazolium/bromchloro-indolyl phospha-
te (NBT/BCIP, Promega, Madison, WI, USA)

& o] &3je] SR

5) Inhibitory immunoblotfel oj¥ 715
A3 IgEe] ARk B4

o] E3PYL P, 3UE, &, HAE
g NP A 242 4CoAA 1871 F¢
A Z T Zzte] #74F g 9 EE SDS-
PAGE=Z #2l3dld NC membraneo @ #o]A]
7)1 1:42 54 (0.02% NaN;-TBS-T)3 &3t
AT A2A 18A17F Bt wHEAIZ) F A7)
g oz Al Z T

& 1
1. ELISARoll =gt ®#0|15F Zet IgES M3
|
F3% 0.01 o]42 ELISA oz #A3s)
g} old) wel TUEF HX|Z I Fol
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IgEE 8= 20 25 (100%)9014 oz 2. ELISA SR|Algioll 23t ®715 FBt IgEY)
Epston], &Kol Feoe 193 (95%), el WA 2N

Aol 157 (75%), BHEEe A$ole 13 FUT Z71d 23e IgEe A F= 104
3 (65%)°lx ¥z eyttt (Fig 1.) g/mllA FF E7hRd o 77%, ZLUE,

&, iAE % FHIEE 27 98 747 61
%, 54%, 61%, 45%% AA =AU (Fig. 2A).

10

£ 'y i : IYUE ZI1Rd] ZA¥F [gE= 94 = 10u
SN IS T . B g/mlo)) SUE Zr1%o] <3} 66%, FIT,
2
: < ' ' i %, GAE 2 PAYE 27124 o8] 2z} 74
Boof = oo T g %, 65%, 75%, 39%4 <A|=Igic(Fig. 2B).
% Zled) Y gEE IA F= 104/
O e T mlolq % AR o8] 64%, T, SUE,
Fig 1. Bound IgE to each pollen by ELISA(® : pa- HAF 2 FEE 2015 o8 42 51%,
tients skin-reactive to multiple pollens(n=20), o : 55%, 54%, 64%% 91*“51315} (Fig. 2C).

non-atopic control subjects (n=10))

Table 1. Clinical features in patients skin-reactive to multiple pollens

Disesases No. of patients
Asthma 3
Asthma + Rhinitis 7
Asthma + Rhinitis + Conjunctivitis + Urticaria 1
Rhinitis 1
Rhinitis + Conjunctivitis 2
Rhinitis + Conjunctivitis + OAS* 1
Rhinitis + OAS 2
Rhinitis + OAS + Urticaria 1
OAS + Urticaria 1
Urticaria 1

11 15 4 5 4 39 2

* OAS : oral allergy syndrome

Table 2. Patients’ characteristics on bound specific IgE to major allergens of each pollen in immunoblot

112 |3 |4 |5 |6 |7 |89 |10]11}12|13|14 |15 |16 |17 | 18] 19| 20
A { I ° L) [ B
Bie ° o | o | o o o o ° [
C| e ° e o ° [ °
D| e e | o o | 0o |0 e o o o e o o
E| e o @ | 0| @ e o o | o [ I ) e | o o o o | o

(A : oak, B ryegrass, C : mugwort, D : ragweed, E : hop Japanese)
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SHAE £/ 23e [gEe oAl Fx 104 IUE, 4 4 NS 2o o3 474 37
g/mlol| X A E E7FR s 86%, HF, %, 36%, 34%, 8%¥ AA|= At (Fig. 2D).

100 " 100
w A 2 B
2 g £ a0
g $
] [
] 80 | 5 60 -
ﬁ =
¢ g
3 | ]
5 40 -g 40
£ g
T 2 £ 2
R %
-3
0 e 0 - .
0.001 0.01 0.1 1 10 100 0.001 0.0t 04 1 10 10
Inhibitors added fug/mi) Inhibitors added (ug/mi)
100 100
B c 8 D
£ € w0
3 g B
] ]
g soj E 60 4 .
2 @
13 wﬁ % 40_1
g 2
8 2
£ £ 2]
‘ S I e
LY B - 0t —— I
0.001 0.01 04 1 10 100 0.001 0.01 04 1 10 100
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100
w
o
§ 80
Qa 0.0ak
- 601 »*Ryegrass
g *Mugwort
B 40 & Ragweed
;’é‘ +Hop J.
£
[
5 2
R
0
0.001 0.01 0.1 1 10 100
Inhibitors added (ug/mil)

Fig 2. Cross-reactivity by inhibitory ELISA (A: oak, B: ryegrass, C: mugwort, D! ragweed, E: hop Japanese)
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Fig 3. Immunoblot of each pollen(A: oak, B: rye-

grass, C: mugwort, D: ragweed, E: hop Japanese)

EE MR 29 gEe 9Al =
10ug/mlell A ¥t 715 o8 88%, &
U, 3EE, £ 9 HAE 27159 M &
Z} 89%, 95%, 63%, 66%% AAHA} (Fig.
2E).

o]4e] ELISA AAIAE AaE a9kt #
ot 3UE, et &, &3 sUE ¢
I FaEF AloldlA 50% o]Ate] HnE e
AxpgHgo] T T

3. SDS-PAGE % Immunoblotol] 2|8t 37}
£ gt} IgEe 84 £
B3 209 3 69 (30%, A WE 2, 3, 5,
10, 19, 20)9] IgE7} 25 7159 F31ql
19kD, 20kD®o)] A3l .o (Fig 3A), 108
(50%, 8z} ¥ 1, 5, 7~12, 15, 19)9] IgEs}
g 2rhee Za4el 27kD, 30kD"o] A%
&9} (Fig 3B). 78 (35%, 3=} ¥13 1, 5, 7,
8, 10, 12, 19)9] IgE7} & E71F9] F3gll
30~38kD, 60kD"9] Ajstld.ed (Fig 3C),
159 (75%, A W3 1, 2, 4~8, 10~12, 14,
15, 18~20)¢] IgE7} A& £7}2e] Zaelel
37~40kDPo| At} (Fig 3D). B2
£71%9) A9 B} 209 F19% (95%, B
A Wz 6 Ao} IgEr} F34l 13kD o]}
289 AT} (Fig 3E).

4. Inhibitory immunobloti#ol] 2|3t 78
g IgES| MRS 24

7} 27V FEY i IgE Aje] e
Z7HRd o8] dAlEE 2748 #IHA 4t
ot 384 o]9e] 3ol ¥t IgE AEe vy
FNF= sUEd 98, 3UELS e @
Aol o3, e e o3 ozt oA
How, HAEL TUEA o8, FNY=S
FFel s <kt JA At (Fig. 4).

o]Ake] inhibitory immunoblot Z2#& g oFs}
A et sUE F9 o) g 7l
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oRzke} mAjihgol RlE Ao vERtT).

a @
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3ol #zkE ez 4% FAE dotd A,
59 (25%)9X +7 dell2r] FFe] JEl
=H olg2 FE =714 vdelu Aoy,
FEH7)E FHEhL Qllen HAE T 3
= Tk o] 5dY 7 Y=Y SFEF
37 Al dhE o] whe-g JEhiglen,
9] AF, MFRS, vy, Bl F BF
5ol AT Asero TV o T LH=
7l FFTL E7FHE o1& 713t Aol 9
o, @YW £71F-50] IgE A7t 31 3R]
o] AgrE Z WG A 7 &
d27] SFT2 249 T mE 48 FA
o ta Aozt A=wl, A, Ewol, A, 4
T B2 F2 TG, deolu ¥Y ¥F, IF
4 B8, 7 55 5% 22 AT FhE
s, ARFu 2y F7e Hae A
5 5E, 718A 1Y, FE) 2 439 2
< 4 A S fdvke ez gEA A
oo, A -ARE-4 5T, BERES &
AP, Fio & ZUMF Alole] mApkg, At
TNEUF FFT T EHREH 7 ddar)
FFT Aeldl 4 AT e A B9
olE FAE Alold od FF o] EA3A
o2 ofaf mapetgo] dojutr] wEeln profilin

IRagweed | IRyegrass [H.
4 1]2] 3 [

japonicus
1[2[3[4]8

=

3 g 4 -
MER NS RN At o ol . k
® Hf... ¥ 414 - B 2 als
TH E v 3 hep
1 | 1 f ;
1 A
L ] - -.--L
Wk 5 l..—_ BE
o B e .rﬂ

Fig 4. Inhibitory immunoblot 0: non-inhibition, 1:
oak, 2: mugwort, 3: ragweed, 4. ryegrass, 5. hop
Japanese)

& 1 F 713 & L8R EZolti! Y. Profilin
< FEY AWMz EAlst AE FIES
(actin polymerization)& ZAsl= gojdz &
3] AAMEY MPH ¥he- (acrosomal reac-
tion)d] TAFITE A8 A3 profilin®
T 717 T8 FEY A4 =@ 715E 8t
= Aog AAET, Aol BE 7R A8
o ¢H=E7E fdste EFE gEA Ao
A7) 12~16kD A2 AA /3 gz
7] BAke] 20% BT} A2F 22U profilin
(rBet v 2)of} o3 I ¥ UepiTHY. &
3] 2Pz Re] 23919l Bet v 12 5 1%
dH 27| B2 95%, FHAo} il B o
9l ¥hE-E Hole #xle 75%4 M FEgdoz
Efva Qlom'®, Aejzle] F34d Api g 19
40% ¥YX| (60% fFAH&}H?. 53] Bet v 1-1
E& IAE 0] &3 Al s X% Bet v 1&
AFE 7 Yo, iy Y A E 9 kg2
FE Z7MF FY A fEEHe dEEr] gy
o AFd 7Fsd & AR, e &
#7159 39 (Art v 1)Q1 60~65kD =7)9]
AR EAE ARUE 9 2xopH] ®IME,
Alsh, deje] 53 wapkgol e Aoz g
A ZIVEe B, AMi: Aol FF Agdes
A=) 3L Qom!?, 11 9o 9~10kD =7)¢] &
FIE T2 35 gz o4H T Yo
AAES] ELISA AAIY Aol <]3d 3
vhEet 3E, AhRet &, &9 3UE, £
PAEE AloldA vl 2E w& AAHHgo] T
=k SR ELS e ErFRele] wapkg A
=7t e Aog Jeht vay 55 U4
£ 73 )& Aew A", g o
T IgE AfE T8 1T oaiA 433 o
A=t g Ee] thE £715 o IgE 2§
& Az YL vvBIET & e IgE
AFE g JAEAT f9 Az wFo
AL T E 7150 vlE) vy gdAdol
@$e o2 A ol M= F o AT
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3 IgE 4% £9 5 FYYol Ak v g
AAZ 3 Fo] BA 7] W& =E IgE 2§
BEg JHor =A3= ELISA dAIAEHo)
inhibitory immuoblot®.t} Z715 Alole] mz}
g AR & de v A whol
2t3 Y zpEct :

Immunblot A1E Aol A #x} 20 = 119
(65%)< FUF-, 3UE, &, HANE € 49
= 59 571 M FolA 371A] o]l £}
F FUd s [gE 2@ e e, 99
(45%)2 1] 571A] 37FF 5 & 7 7R #
7H7ol tiEjARt 3ol dis] IgE 2§ el
ik olNY IR HAA = 571A] #7F
F E5A s A e JEeRiEA
immunoblot A|FdA = & F 714] £7HR of
AT Fadol B3 [gE 2 e Jebd A
3l F 7Ex9 s A E 4 o A
A2 immunobloti|lA] &Y Er}Fe] F§9d)
M e IgE A¥e JehiA] afskoy 34l
ol£je] glo] i3l IgE e JeldE 7154
ol slom, A= dA2E T BHF #HF
2] ekgto} By 7he] mage] ol ¥
FOzA el A L £7H7o) s A whg-o]
FEEAE 7Fsgolth B EILSA AJgolA
€ 83 £7Hd dis] [gE Y wHe-E HGle
1} immunoblotol A= 2 £7H5-9] FE of
8 IgE 23E& UeA 2 B$= 99 2L
B4EY Aoz YAd. gz oW EiF
d AAZ A= ReR Y] 78 ZARBILA &
o]+ immunoblot A]¥¢] ELISA A1}
&g A ol 8 Zloz AZEn.

75 E7HF 5, Fagales 2o &3l= 2=t
7, vy, Adus 2 3R 2okee A
Aoz 283 £ Foith o] F =p=hy
7 27139 33919 Bet v 13} Bet v 2 (profi-
lin)= Fagales &l &3l= th& 59| #7158
&4} IgE epitopeg FH3td ¥& LSS
yehdity. E3] 2123 Bet v 17 Bet v 28 2
o] AN Aol 5 VM 5ol IgEe] H
o 82%7) A= Ao g ¥yl 9o, 1
ZFfME &3] AZF Bet v 10 s 3= ukg-
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o2 AAFE AL Busly Bx 2719 §@
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T UL AT
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Reinhold 52 Hx|&o] # 9] AP3}A] g
Austriad] A %o 7] ¥ke-g HolE= RS0
2] Eo A= IgE ¥He-& vehli= A F
Qtete] wapuke- 2 FE P s AT
th 2 d3 &3 HRELS 80% ol ke
& 31, profilin?} tj&o] %9 Figloz A7}
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7} 3% FEY Aolgtn ok 13y HaE
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T Koy HAE & 7K £71Fe disiA
Tt 73 HR dhe-g B AL A g
d AREe A FFe E/H " #x
E& AR Wi Aoz AR

g 27 Fdo] e BAEC] 71¥e] thE
o8 FH gz FAld AR =
BEE &3 E 5 Utk AR AL A
M HRo] Z71F i3 #A7l ¥he-g AL
A BAEo| FUout ol e AT L
27] F3FE JYeAY, immunoblotald
7Fre] Fadl tiEl IgE A& HolA| 9o
U 3 2gkzialgolud ELISA Al8oA 1 &7}
Fo tia A wH-g YepliE B9 A9t 2
oith. oledt VAL o5 EIIF o EL F
7FRe} e, A o] F2A, HYEH oz B
dol & WS o] EAYEr] wiolH,
olE AE9 oAt Aol FUF HEo
338 Ae Aoz gEA Ut ol ® FAM
< 7P dEAHQ] mapukg dele dHEs) @
Ake] Agdw, o voprt @2} sl E FAlom
e 5ol X5 o] &¥ F & Ao,

a =

ol el ARE FTF3A 99 oAl 7IA E7}
T 25 i8] AFaAgy A whs-g
H] x5 dFE AR Q7R 7159
A i o g Zztso] glow, AR 3l
T F 7R ErhRdRt o] 9lowA &t
F 7he] mapirgel| o8 oAl Jix] E71F 2%
o disll e AMY yelhd # ALE AAR
t}.
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