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Abstract . Alder (Alnus sieboldiana) pollen contained at least 14 antigenic compo-
nents, demonstrable by SDS-PAGE. One of these antigens was responsible for a major

allergenic activity of alder pollen extracts.

The major allergen of alder pollen was

separated from other allergenic components as well as non-allergenic antigens by ion-

exchange chromatography and disk preparative electrophoresis.

Forty-two sera from patients with alder pollen allergy were investigated for the presence

of IgE antibodies against alder pollen allergens by means of immunoblotting. In immuno-
blots, 38 patients (90 %) exhibited IgE antibodies against the major allergen of alder pollen

with a molecular mass of 17 kDa.

The pl value of the major allergen determined by preparative isoelectric focusing was

5.7.

The major allergen was stable to heat, acidic and alkaline treatments.

The N-terminal amino acid sequence of the major allergen was Gly-Val-Phe-Asn-Tyr-
Glu-His-Glu-Thr-Pro-. The N-terminal amino acid sequences of the major allergens of A.
steboldiana pollen, A. glutinosa (Aln g 1) and Betula verrucosa (Bet v 1) exhibited a high

degree of homology.
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NaHCO;, 0.5 % phenol) # < 32T, 4°C C—MaKFE
B L 7. 10,000 rpm T 20 HRIGEEOS SO B
ww - 2AFWECE L, K, 2REAKDIEIZ phenol &
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EOSHL CHBY R E, BREERCI YA+ Y
Y IUEH T V=R ACUTRE=F A L 5)
61lmg %%, T 7 — 2 —h4CRBFEHELR. ks,

bovine serum albumin (BSA)%#Z# & L 7= bicin-

pollen

—extraction
(dextrose-phenol solution)

crude extract
—ion exchange chromatography
— heat treatment

—disk preparative electrophoresis

purified allergen
* isoelectric focusing

+ effects of heat treatment and
pH on the allergenic activity
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Fig. 1. Flow-diagram of isolation and partial
characterization of A. sieboldiana pollen
allergens.
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I. 7VAYFvVOEER

L A4v5#re~t 7574 — fl=% % 50 mg
% 50 mM phosphate buffer (PB), pH 7.5 30 ml &
&1L, 4°C, 10,000 rpm T 10 SEEOSEE L - FiE %,
A % # ¥ T 7 % L 7- DEAE - TOYOPEARL 6508
(TOSOH) # 5 £($2.0cm X16.8 c)IZ & ff L, 260
ml OFEFER L CHEREES 2B, Ibie, KK
BE 1M NaCl &% REEK & 7t 5 BEROEBESRER
I 2BEHEEAIIMDE R R WREES #1587, 6ml
DOESEEI L, 280 nm OWIEEE R EIE L .

2. In#4E ; DEAE-TOYOPEARL 650S I X % 1 #
VEHRI m= 757 4 —COFRREES % 80C T 10
SBT3 & 7n - 7e.

3.7 4 A2 Vv 7T 4 TEKIKE  INBULEEE
DEEL I EERBNF - — 7B L, BRKERIE(T 2
7V vy 27 CA. BAMED CRE*BE VB L. Lok
#ME¥E % 0.0925 M Tris-HCl buffer (pH 6.8)1icxt L C%
L. Z @2,800 ul iz 70 % glycerol 400 x1, 10 %
SDS 800 1 & 0.1 % bromophenol blue (BPB)30 xl %
K bozlktbDERREL, T4 22727V 554 7EBE
WEEENA-1800 ! ; AA=1 F )2 A\ CHHE
L. bbb, KB 7 A, BHE S L0 acrylamide
ExZThZhl15%, 3%&L, 0.025M Tris, 0.192M
glycine, 0.1 %(W/V) SDS (pH 8.3) D¥kENEE®R » A
VT, 100 V BB T 24 RFEIKEI L e A B, 15 H3oF
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1. Enzyme-linked immunosorbent assay (ELISA)
RHIEEE ; IgE-ELISA 05tk & L CHRABM D < — <
— 74 A27¥kE, IO AlaSTAT * v  (HADPC =
— RV —a VIRHAW.

a. R—R—F 4 A7

CNBri&E#ALT + 2 7 DR ; REDHK No. 6 %<
vFTEAL, BRESmm OMFT 1+ 2 7 EE L 7.

74 22 3g(1,000 BO%ERT60ml DREKCE
L, 30 S AEKEBEIRE, H 57 200 ml DFEEK
b BECNBr#R10gx<bx, b8 M
NaOH ## T L TCpH % 10.5 25 11.5 - 7. 30
DEFTAT7 4V E—E~ABL, KEEZK 2,000 m],
Jk¥5 0.1 M NaHCOs 2,000 ml, k&7&%7K 2,000 ml
N CH%5 Bt Ui QEMEALT 4+ = 7).
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TVAFVYT 4 A7 OFEE =% 2 100 mg % bo-
rate buffered saline (0.02 M boric acid, 0.15 M NaCl,
pH 8.0) 10 ml ¥ f# L, 4°C, 10,000 rpm T 10 4l
DOMELE, EERTI2F v 7BBICED, EHAL
T4 A2 200EARTACT2 HREAFRE L. ¥
w#H5BRFEL, 0.1 M NaHCO; 50 ml TEE&, 0.05M 2
-aminoethanol % €% 0.1 M NaHCO; (pH 8.0)20 ml
HRC3E A TRE L. WERIKER 0.1M
NaHCO; 50 ml, 0.1 M acetate buffer (pH 4.0)50 ml
¢ 3 [\, incubation buffer (0.01 M phosphate buffered
saline (PBS), pH 7.3 0.02 % NaN,, 2 % BSA, 0.05
% Tween 20 % B )50 ml T2 Bl $£ % L, incubation
buffer Ff 4°C THRE L .
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Pt IgE ¥ 50 x1(Phadezym RAST ; Pharmacia) %
Kbz TERTI~1SHHBE L. BEEK2.5ml T
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(Phadezym RAST)%®< 3%, #2Hi1c 37C Tincu-
bate L7z, 2 REBKIGEIER Iml 2 < b2, BELE
(Ag) ZRIE L7z, )

b. AlaSTAT * » + ; JREUL, #mEFOFIRER
IGEHE L ) 7Y VEARBEFRZRIGI e, 2o
RISEEHZ ) 7Y FRESFIICX Y, )2V FEEEL
IR F = —THEEIE, b, BREZI IER
BERIGZE, NEREPRELESRE, EEx¥<bz2T
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BOTHS. Ei, REORBEILUTOI LSBT
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YV HY FEEF = — T oA+ v+ 7 oHRERRE
100 gl EHEHRIMFE 50wl <2, BRTIRMEREL
7o incubate L, ZDH V) # v FREAHFI50 ul <3
2 THEC1BEIRE L 7ta35 incubate Lic. 2 — 7
PORIGEEE T, 0.1 % Tween 20 &7 PBS (B
TPE#r, horseradish peroxidase (HRP)E:##1 IgE Hifk
RE200ul2<b2T, ZERTIFHIEREL AL
incubate Lz, =2 — 7 b RIGK & & CHEEE, o-
phenylene diamine 3 & BRIV KERE RS LK
BYE 500 ul % < 3o 2 TR T 15 4 incubate L7z, 1 N B
2500 xl & < b 2 TRIGZEIE X2, 492 nm ORKE
RE L.
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IgE-ELISA fHIERBRII1Z, EEBO T VA F v LK
IMEEEFL, 30C T 1 B incubate Licd D& EEH &
L TIgE-ELISA %547 L7=. Z D& XOBKER(A),
TVvaAr DR CEED PBS # < b 2l cE
TEKEEE (A E Lick &0, 1-A/A,) X100 ZFHIEZR
(% inhibition) & L 7-.

IgE-ELISA 7¢ 5 0%z IgE-ELISA BH1ERER 133X T
ZEAE L.

H=F2ABIOT VALY VIERES O 3fEEIT 4465
DFEHFCRINEER L, 77— IifE & o IgE-ELISA FHiE
B x I Z I\ FHIERAR & L.

2. 4157 7wy +?; sodium dodecyl sulfate-poly-
acrylamide gel EKkEI(SDS-PAGE)IZ X » THBEL
TR YRR ECEE L, RERE L.

a. SDS-PAGE ; Laemmli D5 # T T 15 %Dk
By, SROBMy ARERL, 1 =27 7K(ER=
A F ) CESUKBE R tole. BB SDSEBEY 2
% & L, BPB okEEMAYHEIC5cm & L. BRICX
> TR OBETLMNE S B 7t 7. 7, SDS-PAGE #
D E VA7 BOREITELREEE—FEEMNDITL -
fo. SFE~—» —IEELFEERDO S DB

b. v=x&v7myt ; SDS-PAGE # 0D ¥ L %5
FE R ® ¥ (0.125 M Tris, 0.96 M glycin, 20 %(V/V)
methano) THE L, KFECErhict I ¥ 51 HERE
¥ E(H K = 14 F —)T Polyvinylidene difluoride
(PVDF ; @ifha 1 &= €= v P, Millipore)fEiz 1mA/
cm*DEEY T 90 £ HBEL TERE L.

BEH, 3% BSA &t PBS I 1 RFLLER T &
CXoTavA7BOIRERNEAEZ\ 72 PVDF
&Y (1 % Tween 20 574 PBS) THE#, #F—H
fk& LCPBS T4 fFIcfR L g & =R ¢ 1K
HRE L. BB CHEEBRR £HA4kELT1%
human serum albumin (HSA) %4 3¢ PBS € 15,000 £
R L7 HRP 2##ie b IgE Hfifk(KPL) L ER T 1
MRS L 7. BEE¥R CUEEER, Western blotting detec-
tion system(Amersham) iz X b gikIniEF o IgE Hifk
CREETAHAAVIERVY NV 7 s A LIEB L.
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BEHWk. ¥, 205 % IgE HifFfiom 30 oI
BEREML, FY—rMmiEE L.
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1. Fused rocket electrophoresis (FRIE) ; ¥ =% &
VBRI ) S FEMCHEL, TOESFOHR
EEDH 2 2 v 7 Bl T3 BRTY v ¥ilEx A
Wiz FRIE B & 7o o 7o,

a. Y AYER =% 70mg % 0.075 M NaCl, 10
mM PB(pH 7.5)1.5ml c#&@ 1L, 4°C, 10,000 rpm T
WoEELSELEEEY ABERCHEL .
Sephadex G-75(Pharmacia) # 7 4 (¢ 2.2 cm X 76 cm,
bed volume 290 ml, void volume 90 ml) ¢ % A {58 % ¥
ot Tiebb, Bk AR 30 ml/hr OFE TR
BER Y 24 R L (&E 720 mD), 5ml oS 25
L, 280 nm ORIEEZRIEL 1.

b. FRIE; 7' » — 2% 12.6 ml D EHEE K (0.073
M Tris, 0.024 M barbital, 0.05 M NaN,, pH 8.6)1ciE
Fotk, KFEHF -7 84mmX 94 mm D F 7 A I E
WTEEH1.5mm D 0.9 %X A &2fER L, EHE2mm
D297 = A BREE L= (Fig. 2). ¥ = A %4%r 22 mm
DIExEEL, O L7 2 (84 mmXT72 mm) #E b &
%,10 BEEOH A 4 Yo v 7B v FIEE 0.73
ml &4 0.9%7 F e —R%EH 7 AROE DB -8
BicEE, EX1.2mm OREZ© A 2R LT,

FAEBDES 5 ul R Y = VI AR, 5 RARE
W > Ty = VOSCHAEBEEE LT6V/cm T2 K
KB L7c. BKEETH, 75 AR2EHALBEMRT
Ah, ZiRTI6RBHEHE L CHERERIGEER &
7.
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BCT VAT VERET S HETHS.
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Fig. 2. Schematic representation of FRIE.
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I6RFEBE L. Thx PBSEBL TSR E TV AR
3[E#R DR L7=85, #EEW BO.1M NaCl, 0.02 %W/
V)ONaN;#4%0.02 M PB, pH 6.0)1= 10 & L%
TV AL

#EE W B 4 ml & &G %% (5-bromo-4-chloro-3-in-
dolyl-B-galactoside % dimethyl-formamide = 40 mg
/ml DBECEMO. 1ml #EML, TVvALicrrk
AR=HF— LDH 7 AROMCHLAALR. hEiBHE
i, =R T3 HMEBELL.

VI. 4" v 7IB0 7 v Ay v OB
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1. &F& . SDS-PAGE & X » 7-.

2. ¥EBA  SBEABRSKBEBCIIAEIIOmMI 0
LKB#HE» 7 2% A\, BBEKZ0.1M H,PO, %4
AL, BBKIIE 2 % 2-aminoethanol &\, YETRIRE
FACK—TE Lic. BB, 1A vZHre~<t s
7 4 =TT VA VBN b B B IRE K

A 420
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Fig. 3. IgE-ELISA titration curve. The procedure
was described in “Materials and Methods”.
A serum pool was used.
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LTHEN L7z 7.6 ml A\, carrier ampholite pH 4-
6 % 3ml & pH 3-10 % 0.5 ml 2EME, 50 %~0% D
glycerol BEALZFR L-(EFE 100mD. » J 27
T, 850 V T 46 RERIKE Lic. BEES, 2ml $o
SEL 7D,

BRL-LZBES 2T, ThFhopHERS IO
280 nm OWIEE % FIEH, ELISA FHIFRBZ B 7t
7.

BSBEDHE T4 A7 TV ST 4 TESHKECO
EMES % PBS T&# v S 7 BEE 10 ug/ml /e 5 X
SRR L. 60, 80, 100C T 10 4rfEnELiEsg, X
bz, PBST22.5f%& 202.5 % #®R L T ELISAFH
FRBREYRtot.

4. pHOEE | T+ A2 Vv 35 4 7EBZKETO
TEUES ZREKT L v 7 BEE 20 pg/ml e % X
5 IR L 728, RE D 40 mM Glycine~-HCl buffer
(pH 2.5), 40 mM Sodium acetate-acetic acid buffer
(pH 4.0), 40 mM Sodium phosphate buffer (pH 7.4,
pH 11.0), 40 mM Tris-HCI buffer (pH 8.5), 40 mM

% inhibition

100 r

50 t

O_Jlllllllv
01 2 3 456 7 8

dilution ( 4)

Fig. 4. IgE-ELISA inhibition curve.
dure was described in “Materials and
Methods”. The crude extract (3 mg/ml)
was serially diluted.

The proce-
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Sodium carbonate-sodium bicarbonate buffer (pH
9.5)% (I xfe. 37TCT 17 RERIKER, LW PBS T
22.5f%& 202.5 FEFRR L C ELISA fHIERB A B 2 7
- 7.

5. NRun7 3 7 BB

a. RBORAE , T4 27TV 554 TEKEKTD
A Bt % Cosmosil 5C,-AR-300 # 7 2 (4.6 mm ILD. X
150 mm+4.6mm ID. X250mm : 7% 547 R 27)%
AWl HEEEREE 7 v < 75 7 4 —GfMH HPLC ©
Waters LC module Dic&ff L. 5 213 0.1 % Tri-
fluoroacetic acid (TFA) Tk L, #3E 0.5 ml/min
T, 0.1% TFA %% %¢ acetonitrile BE % 0 %25 70
%ETO0 HETERMICHEMIEE L > THH
T,

Y HPLC CHCEG ¥ BETERL, Shxalee L
T SDS-PAGE % ¥ & 7z - 7z. blotting buffer A (0.3 M
Tris - base, 20 % methanol, 0.02 % SDS), blotting
buffer B (25 mM Tris-base, 20 % methanol, 0.02 %
SDS), blotting buffer C (25 mM Tris-base, 20 %
methanol, 0.02 % SDS, 40 mM 6-amino-n-capronic
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acid) # M L, BHEME 25 blotting buffer A T H#
718K, blotting buffer B T& H&7-JE#, PVDF [,
7 v, blotting buffer C T b2 7-{E#K, EBOIEICE
R, YAOKEZEZHELTImA/cm?, 2KEOE&MET
PVDF [E&EE Lic. BER, ~v oS %80 E-
TERHE L.

b. 57 HWCET I /By — 7 = v 9 —(ABI 476
A . Applied Biosystems) % i\ 7z, #BIEGA B DO
Bl BbhicfiERE% Applied Biosystems
610 A Date Analysis System Ver. 1.2 12X h L T
N R 7 § 7 BEFIZRE L 1.

& F

1. #F ¥+ 7 EMER IgE kO

1. 7= IED 4 EHRFRFIZIER L, [gE-ELISA
T LR % Fig. 3R Lic. MEORHICHE -
TREEIMET LT

2. 4 F A Yo x TR = F 2D 4 FERTRTIEE
B L, 7—namEw AT ELISA BHIERB 2T L7
R Fig. 4R L. =+ 20OBFICEE > CRHIEE

29 kDa
A280 ‘ ELISA inhibition
1o r 14.2kDa 7 100%
45 kDa
05 | 4 50%
00 - 4 0%

fraction number

Fig. 5. Elution pattern of the crude extract from pollen of A.
steboldiana on a Sephadex G-75 column. The allergenic activ-
ities of the fractions were indicated by % inhibition, as de-
scribed in “Materials and Methods”. []: A, A © % inhibi-

tion.
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Fig. 6. FRIE and FREIE profiles of eluted fractions of the
crude extract on the Sephadex G-75 column. Five
microliters of samples from fraction 18 to 46 were
applied. A : Protein staining with CBB, B : Schematic
representation of the immunoprecipitates, C: The
FREIE result.
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HMET LT,

CHhOOFERNDL, 7 —rEhcFEET Bk
AV TR T VA SV IERITH B E DI,
CORERBT vy VIEOTHTCEHTH S = &0
O Ie o T, F e, B D IgE-ELISA + » F Th 5
AlaSTAT T RBOERELBLDT, UTFoh i@
L7z,

i - S G G 3

Fig. 7. SDS-PAGE of the crude extract from pol-
len of A. sieboldiana. lane 1 : MW marker,
lIane 2 : Protein staining of the sample by
the silver staining method, lane 3 : West-
ern blotting. The procedure was described
in “Materials and Methods”.

II. 7v Ay vk

7 ANGER O£ ES (Fig. 5o FRIE T3, 5FEH
7,000~100,000 D 12 18 K D W& 2328 & 1 7=
(Fig. 6 A, 6B). ¥4z, FREIE TiZ 2 ® 5% No. 13 ®
S = iE RO IgE Pk & KGT 5 B2 3 1
(Fig. 6C).

SDS-PAGE ClZ 4 KD & v 7BV FRTHD B
h, Bt 17kDa o~ v FRB RS BE S R, F 7,
T NEER A A7 T ey b TR, 17 kDa i
V>, 36 kDa & 34 kDa lc#k\~ IgE ik &3 v N isie
bt (Fig. 7.

LADEFMBE LR A 27 TRy b OfER IgE
PEHBHEE LAY FO LRt 75 4% Fig. 8 IR L
7. 17kDa 23 42 £ 38 590 %) ThH » £ %<, Zh
BETVAFVEELbREDT, UTFoox vRIE
DRER AL T,

M. E7vaAryokEs

L AFvZHrv< 27574 — ;280 nm OEIGE
T, FBEES, BEESICETRER—DD — 7 2L
DLNICH, T vy VIEERSEREE S B
L7=(Fig. 9.

2. InEAALE | SETGEBI S 2 B L CAE U 7 RS MM
TEODHML TR L X A ERDETIRIBEA L it
oo, Eie, AEFH ORI O SDS-PAGE iz, 4L
B2 X b 28kDa D FaUEH& L, KD BE

% positive sera

100 1 (n=42)

50

12 14 15 17 21 27 28 34 36 40 45 55 72 110
molecular weight of IgE-binding band (kDa)

Fig. 8. Frequency distribution of patients’ sera
containing specific IgE antibodies to each
of the SDS-PAGE-separated allergenic
components of A. sieboldiana pollen
extract.
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TEI.

3. F4ARZTVvATT 4 TEKKE 2. OLEEE
KB L T £ E 5122\ T SDS-PAGE & ELISA
BHIERBR A B o efR, 17kDa 0 2 v A 7 Bx &L

fraction 16~23 IiE#E 2352 b 7= (Fig. 10 A, 10 B).

BELERE O £ 38 % SDS-PAGE LR % Fig. 11
CE & i, Fig. 11 lane8 37 v A ¥ —EH %5 <
Ffc fraction 19 ICDOWTA &/ T ey PEEI -
D THD. TnbOFEILLY, H=FR1Thih
BRI N

M= 2 LERER Y ELISA [HIEFRBRNC X b i
B &, 50 %BFAIEEETHI0/EBERE S T icFig.
12).

N. v+ 77 vy v ol E
=t

1. F&E =7 vaArvosTERE, SDS-PAGE T
17 kDa T& - 7=(Fig. 1D.

2. BEE , ETVvAFVOEBERIIPIS.TTH- .

F 5

3. BEOEE | BHFERNL60TC % X O80T TIRANE
LishoTehd, 100C T3 iciG s ME T L7 (Fig.
13).

4 BT n ) OFEBERFERNE, Fig. 4R T
X5k, pH2.5, 4.0, 7.4, 8.5, 9.5 X 0'11.0 Ti¥4%k
EHL o7,

5 NRSHBDOT 3 VB —27 =V A, ETVLY
VONREKEHLOLDT I /B> —27 = v A% Table. 1
T Lz,

% =

1. 437y FIERERDWT

A vy 7o (Fig. IDITEYSEEE, BTHE
WEF, WFEm, 78, 2 FR, ~v o FR
CAEEINRG., TOMEAESMIILFRUETHY, B
W, BRI Y ERE L TEEERI N
TW5b., ZZCOBIEE3 Ahanbill» AMTH
5.

o (Fig. 16)1%, ¥HEOLE N X v, ik

Ao N(;S' % inhibition

1.2 ¢ 1.0 1100
10 | :
08 | 05 |
06 | . 50
04 | :
02 1

0 L omm 40

10 20 30 40 50 60 70 80 90 100

fraction number ( 5ml / fraction )

Fig. 9. Ion exchange chromatogram of the crude extract on a DEAE
-TOYOPEARL 650S column. The allergenic activities of the
fractions were indicated by % inhibition. [J: Ajs, A : NaCl

(M), @ : % inhibition.
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Fig. 10. A, SDS-PAGE of fractions from disk preparative electrophoresis. MW :
MW marker, S : an applied sample to disk preparative electrophoresis, 4-59
indicate fraction numbers from disk preparative electrophoresis.

B, The allergenic activity of the fractions. The procedure was described in

“Materials and Methods”.
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Table 1. Comparison of the N-terminal amino
acid sequences of the major allergen of
A. sieboldiana pollen, A. glutinosa (Aln

g 1) and Betula verrucosa (Bet v 1).
major allergen )
of A.sieboldiana G-V-F-NYEHETP

Alngl G-V-F-N-Y-E-A-E-T-P-

Betv1 G-V-F-N-Y-E-T-E-T-T-

i

Fig. 11. SDS-PAGE of A. sieboldiana pollen extract and it’s immunoblot. lane 1-7
were stained for protein. lane 1 : MW marker, lane 2 : crude extract of A.
sieboldiana. lane 3 : fraction 13 from ion exchange chromatography of DEAE
~TOYOPEARL 650S, lane 4 : fraction 76 from ion exchange chromatography
of DEAE-TOYOPEARL 650S, lane 5 : post-heated sample, lane 6 : concen-
trated sample, lane 7 : fraction 19 from disk preparative electrophoresis. lane
8 : immunoblot of fraction 19 from disk preparative electrophoresis after

SDS-PAGE.



R T

FANRNY Y ¥ TUTR

ORECHFET D~V 7 FBEPITIE, FA Yo
7> (Alnus sieboldiana Matsumura) Dz, ¥+ 7
<~ (A. firma Sieb. et Zucc), v x¥ v+ 7 (A
pendula Matsumura), v / ¥ (A. japonica Steud.),
Y~ ~v 7 *(A. hirsuta Turcz.), » 75~V 7 F(A.
serrulatoides Callier) 7e E3 B 5.

INHLDAV I FRBRIATVAF VEERED, Fi,
TRBD 5B ONDBICIIELBE 7 vy VIEENE

% inhibition

100

50

9

4 5 6 7 8 9 10

dilution ( 3-n)
Fig. 12. IgE-ELISA inhibition curve. M : crude

extract of A. sieboldiana. A : fraction 19
from disk preparative electrophoresis.

100
8
=4
2 50
E
K3
444pg/mi
49pg/mi
o ~
8 g
o 2
Q z
= o
N
&
Fig. 13. Effect of heating on the allergenic ac-

tivity of the purified allergenic compo-
- nent. The procedure was described in
“Materials and Methods”.
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Fig. 14. Effect of pH on the allergenic activity of

the purified allergenic component. The

procedure was described in “Materials
and Methods”.

Original magni-

Fig. 16. Pollen of A. sieboldiana.
fication (40Xx10).
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