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CLONING, SEQUENCING AND EXPRESSION IN Escherichia coli
OF THE MAJOR ALLERGEN FROM ALDER (Alnus sieboldiana) POLLEN
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Abstract :
I allergies in Japan, especially in densely cultivated areas. cDNA clones coding for the
major alder pollen allergen, Aln s 1, were isolated. The clones contained an open reading

Pollen of the alder (Alnus sieboldiana) is one of the main causes of Type

frame of 477 nucleotides. Comparison of the deduced amino acid sequence of Aln s 1 to the
major allergens from Betulaceae pollen such as Aln g 1, Bet v 1, Cor a 1 and Car b 1 showed
identities of 95.8 %, 87.6 %, 85.1 %, and 85.7 %, respectively. The Aln s 1-encoding cDNA
was ligated into expression plasmid, pKP 1500, and expressed in Escherichia coli as a full-
length nonfusion protein. The recombinant protein was able to bind specific IgE antibodies
present in sera of alder pollen-allergic subjects. However, COOH terminally truncated
form of Aln s 1 had no IgE-binding capacity.

(%BegE. J. Nara Med. Ass. 49, 453~464, 1998)
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dba—wm v TiE, A FREHOTERIT Vv AFE
—EBROERRERTH Y. BA, Bt EiciEsk
ShTwaRicsTh, »7 FRHEGTH B A4+
Ay v 7T (Alnus sieboldiana) DNEET HTEHIT 1
7 VA —OEEREE L o T\ 52,
TVUNEv=d ADOEREMNCIET VALYV ORES
RORTRNT EDD, FEWEREDOERE I AL Y+
TUMOET VA VIEOWTHRE L, ThRSTE
17kDa, £EHS5.TDR VNI BTHHIERHREL
7. WixER, AFAAYo v TOEHHERE DO 90 %
DIMERIGEHERZDOETvAF VERELEE D
BT 5.

LL, TOETVAY VY EELIEBBST ST,

TEEETES R ET, DNAZr—=v 7, £ 2
5 '— ¥ #HPE K I (polymerase chain reaction, LT
PCR)YIe ED G FAEMFMFE & AV CLIEERTI 2%
DLJ|ESE L TEL.

Z T T, HEOMEELILILED, ThbyTEYS
RFERLCIVFF AT+ TVERET VA vOLlE
HEFIEESTSH & &b, BB ECLT,
recombinant) # v % 7 B 2\RAEMIEBRE MEF 0 IgE
PR L BFRICES LB A0 E S hORAEYEME LT
FRE R inote. T r0BET, CREHLD 16 HD
7 3V BRRENKIB LI clone B DT, ThhbR
H, & ¥ 7z recombinant protein & A4 ¥ > v 7 EH
FERE D IQEHE L ODRIE D, TD & V7 BhidHD
CRUGBEDBEREYHH LD Thbe THET 5.
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DETVAFVESEEL, Zhy AgE L4304, %
o, T1B7VvAF-RKEORERL b« OWEHILD
WCT VAP VSRR I inbh b X 5 Cicoleh, &
MEREIMEH LT VAY VELTRERBECHE LT
FedDI e D EE A E T T, 22 ¢, WHO o Inter-
national Union of Immunological Societies(IUIS)Sub
-Committee 1% 1986 45, fp B DH—HIRIE L 72°. i
13, BECEEIRLTVAFVIEDOWTE, BEOE
FD3F, AR—RA, BEOFHD1FE, A<—2X, ¥
FIFTVAF VIR - GEShIROETH L
Thole. BEMRBRIIHIC LI\, 7227 %
(Ambrosia artemisifolia) 168 D AgE 132 D% Ambal
LT\ 5. [ Committee 1EZ D & ¥, BHEI X huic
TVvATFVYOEELELT, SFE, FEL SELFHN
HHE, Gk, NKW - CRWO7 3 7 BEegl, 73/
BB IRETBLERDSH E LT, LrL, Bl
D X 5 TS Ul G FAEMFENFRIC X - TEIEERT
BRETHIERID T VALY VEREHSTOhE D &
b, [ Committee 131994 4F, 7 V7 v ORZIcEE
L, ARt Clinl, W THNEEERRTZIRE
THZLELERDTNEB.

FAAY ¥ TR ET v ALYV OLEERTI R

BLEHRERIhETRAVWI & &, KRXOEHLE
BLT, BT, 2o7varvikAlnsl &S LT
T5.

% 2
1. FIREBE R =B ECKET™) & New England

Biolabs Inc. % ® %, T 4-ligase i% Toyobo @ Liga-

tion High™ % f\7e. &3 vector 12k Miki B 2 EESE
L7z pKP 1500® # i\ 7. HEEFFI OB, plas-
mid vector & L TpUCI18 &, Marathon™ cDNA

Amplification Kit(CLONTECH Lab. Inc)#{# 8 L 7-.

' %

RNA LA PCR Kit(AMV) & DNA Blunting Kit 135
HEEHBEA L. Table 112 L 7z oligonucleotide
primer XEESC AR EZKE L 7o, o bR BIHR
DRFR AR L.

2. *AAAY oy TIERIE, FARFIUE CEIEERO
HEEREE /MR b iy, BERY o X 5 iefbhoiEg
WEHRIDREBTREL, AT T -80CRRFLL.

3. IMfE

BEMBER, 44Ty 7RIS L e ARIE
KR, &M, Bod@hicLo\vbd BIEBERER
BHL, A4 ¥ v FoERMLORB LT VLAY Y
= F AT X % FEHERF X O radioallergosorbent  test
(RASTO B D 42 B3 BB . %1, 2D B IgE #Hi
HEMOEWRAST 7 7 AN 3P BIS G0 MEYSE
FTORMLCF—rmiEE Lic. IRE LT, TEMEE
K237, RAST A F+ A v v 7o b= 21t
D3IZOMBLH . ThbomBR, FHET
—80CIBFRF L.

Vil b

FA AV v TTEM D mRNA 28 L, cDNA
DERPLET VAT Y OB L Z0LEERTIREI
E5FIR% Fig. 1 R L.

HF, FRERIEZDOWTHNS.

1. total RNA okt

total RNA #hHi @ flow chart % Fig. 2 12" L7, 1g
DIFFERBIER 225 1.7 mg © total RNA %757,

2. mRNA 078, ¥R

mRNA 0458, K813 JSR(Tokyo) D ¥ v + #H
Wic. o flow chart % Fig. 3w/RL7%. 1.7mg ®
total RNA 285 20 ug D ¥ E mRNA 2318 5 h 7
RNase free DZRBEKICHEMRE L IoREE mRNA ##H
T —80°C IR Lic.

Table 1. Nucleotide sequence of oligomers used in the PCR

Name Nucleotide sequence
OY-F1 5-ATGGGTGTTTTCAATTACGAACACGAAACXCC-3
OY-R1 5-TTAGTTGTAGGCATCAGAGTGXGC-3
OY-GSP-1 5-TCATGGTCGCCTTTGGTGTGGTACTT-3
OY-GSP-2 5-GTACGTAAAGGAGAGGGTTGATGAGG-3
OY-F2 5-ATGGGAATTTTCAATTACGAGGCTGAG-3
ACDT?25 5-TTCTAGAATTCAGCGGCCGCTTTTTTTTTTTTTTTTTTTTTTTTN-3
OY-F3 5-ATGGGTGTTTTCAATTACGAGGCAGAGACC-3
OY-R4 5-AATTAAGCTTAATTTAGTTGTAGGCATC-3
1500FWD 5-CGTTCTGATTTAATCTGTATCAGGC-3

1500RV

5-CTCGTATAATGTGTGGAATTGTGAG-3
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3. Reverse transcription and PCR(RT-PCR)

RT-PCR & RNA LA PCR Kit #H\v, ZTo 7=
P = Lo TcDNA AR L.

3-1. FEERIG

FAAY Ty T EAUA~AV I FEBOWEHTHY, T
TRFDLEEFEETINRD biic Alnus glutinosa TE¥Y
EF7varv(Aln g DO 0 3 KiEEEFIZE2EZ L
Tprimer OY-R1ZAM L. KitfBoOEHEREK
primer OY-R 1, mRNA 50 ng & AMV M#EEEEE %N
2 T&E®20pl £ L, ZhIZ mineral oil 50 ul ¥ EE
L7cdb, 50C 3045, 99C 54007 w75 AT1AKEH
cDNA Z&R L.

3-2. PCR

WERE R L THE 7 1 288 cDNA %857 (template) &
L, FEESREY LENEKRT § VBESIZEHZ LT
&8 L7z primer OY-F1 %M\, 94C 24, 94C 30

(455)

, 55C 14y, 72C 34 % 40cycle L& BZ &I
X 5 T 2 &84 cDNA #157-.

4. BERIIOWE

1.2%7#r —R2A7X VEKHKECR VT, EFERT-
PCR EE#13#7 500 base pairs(bp) DHE— v FEZEL
fe. Thiknatural Aln s 1 OFFEIZIFEELL, *
Ty vikcode LTWBEE DRI Enb, &
DEY LT OREHEH L 7.

Sma 1 THIW L= plasmid vector pUC 18 1z PCR 2
W& L, competent cell ThH 5K JM 109 10
AL T NEEE#R L 7. recombinant cDNA 237 »
— bl & R HERE, TOEERTIZFI. HE
EEZIo@EIIIE, Dye Terminator Cycle Sequencing
FS Ready Reaction Kit(Applied Biosystems) &, M 13
forward and reverse @ primer &\ 7z,

5. Rapid Amplification of cDNA Ends(RACE)

Pollen
Extraction of total RNA,
Isolation of mRNA by Oligotex
binding
mRNA\
RT-PCR cDNA
Insert into
pUC18 and 5- RACE and 3-RACE fragments
Transformation ‘Transformation
Transformant Transformant
Sequencing Sequencing

N

/

Full-length cDNA (Open Reading Frame)

Expression vector

Expession of major allergen in E. coli
Sequencing of nucleotides from the ORF

Fig. 1. Diagram of cloning, sequencing and expression in Escherichia coli of
Aln s 1, the major allergen of alder (Alnus sieboldiana) pollen.
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4. TEIEIEEINIE, W primer o LUA T A A ¥
T 7B OO TH B D, W primer O X RTER
DBEERBELCHBSDTHLENE S Ibhbiwv. %
REBELNET 57DIC 2 K DNA ¥ & RE, 5
RACE & 3 RACE %#ffT L 7.

5-1. 2 A&$4 cDNA D&

RACE 0 7c % @ 2 A& cDNA 4 B I i¥ Marathon
cDNA Amplification Kit #fFH L7z, # — & — DR
B Ld>7T, 2 ug ® mRNA 55 2 K84 cDNA %
R L. ZhicKitlff B » AP adaptor 2%\ T
RACE o template & L7z,

5-2. 5" RACE

dried mature pollen (1g)

—— 15md

24:1)

— handgrind

phenol

of homogenizing buffer
10mM EDTA/1% SDS/20% 2-mercaptoethanol/
100mM Tris-HCI1,
of phenol/chloroform/isoamylalcohol

B 5

AP 1 primer &, inner antisense primer & L T&RK
L7z OY-GSP-1 & o T PCR ®HfT L 7.

5-3. 3 RACE

AP 1 primer &, inner sense primer & L TEH L7
OY-GSP-2 £ o< PCR ZEM L 7.

5-4. HEMT

PCREWOEBERFIY 4. LA LUHFECIOVREL
7.

6. £HEFERTIDRE

3’ RACE CTH-EW Y, BEXKETHEN AV PR
BObhiehotcZ Ehvb, CREEHETIZIRD 57
B, THiprimer & L TAB L AACDT25 &, 5

(100mM LiC1/

pHY9. 8§) and equal volume

(25:

in a mortar

— centrifuge at 12, 000rpm for 5min

—— transfer the aqueous phase to a new tube

— extract twice with an equal volume of

—— extract with chloroform

total RNA

centrifuge at 12, 000rpm for 15min

adjust pH to 7.5 by the addition of
3M sodium acetate

add an equal volume of 4M LiC1l
keep overnight at -207
allow to thaw at room temperature

centrifuge at 12, 000rpm for 20min

dissolve the pellet in 1m{ of 10mM Tris-
HC1l, pH7.5/1mM EDTA/0.1% SDS

(1. 7mg )

Fig. 2. Flow chart for extraction of total RNA
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RACE OEERNBIRE LI NKHEERI > S L 2d
B L7c B3 primer(OY-F2) ¢ # AW CTRT-PCR & %
it ZTOEWOEERSIE 4 LA UFETREL
7o,

7. recombinant Aln s 1(rAln s 1) DFEH,

BE#A codon 22 BH1A % % B primer(OY-F 3) &, #1k
codon & %, D3 < TRz Hind I © restriction

(457)

site 1 &R A 72 F i primer(OY-R )& AT RT-
PCR &R Z e\, ZOEYY Hind MITH@ELI. 7
1z, X3 vector TH % pKP 1500 % EcoR 1 THEE,
Blunting Kit TR & L, % Hind Ol site & L
THDODNA AL, KBEEJM 109 ¥ EEm#R L 7.
recombinant protein O FHIZ X ampicillin 50 xg/
ml %0 L7z Luria-Bertani 85 % i 7o, B

total RNA (1. 7mg )

purified mRNA

add 1m of 0l1igo(dT)-Latex suspended in 10
mM Tris-HC1l, pH7.5/1mM EDTA/0.1% SDS/
0.1% NaN;

heat to 65T for 5min

cool on ice for 3min

add 0.2m¢ of 5M NaCl

incubate at 37T for 10min
centrifuge at 15, 000rpm for 3min
suspend the pellet in 1m

buffer (10mM Tris-HCI1,
0. 5M NaCl1/0.1% SDS)

of washing
pH7.5/1mM EDTA/
centrifuge at 15, 000rpm for 8Smin

collect the pellet

add 1m¢ of RNase free TE buffer
—-HC1l, pH7.5/1mM EDTA)

(10mM Tris

heat to 65U for 5min
chill on ice
centrifuge at 15, 000rpm for 5min

add 3M sodium acetate to a final concentra
tion of 0.3M to the precipitate

add 2.5 volume of 99% ice-cold ethanol
stand at -80T for 1.5hr
centrifuge at 15, 000rpm for 20min

redissolve the pellet in 70% ethanol treat
ed with 0.1% diethylpyrocarbonate

centrifuge at 15, 000rpm for 5min
dry the pellet under vacuum

redissolve
water

in 202! of RNase free distilled

(201 8)

Fig. 3. Flow chart for isolation and purification of mRNA
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BikE 37TCTEE L, 660 nm OBICECEHEN 0.6 D
& ¥ T isopropyl-B-D-thiogalactopyranoside (IPTG)
PREEBE ImM s L 5cing, SbIiEY 5
e 7. ZOREERILERLSEBERCY - (EEYE

®, 50mM TrissHC1, pH7.5 @B LD BERE L,

BEE CHERERL .

8. Western blotting

rAln s 1 A A" v v v 7o IEMIERE EF D IgE
PR EBROCHEE LB A1 E S e RET 570D
sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis(SDS-PAGE) ¥ % Z 75 » e Db, L HHKICE
B, LA,

B %

8-1. SDS-PAGE

Laemmli ® FED CE L T12.5 % D%E ¥ L &
B, =275 7ETESKE L.

8-2. Western blotting

SDS-PAGE 0Dy M % E FAREE# (0.1 M Tris,
pH 8.4/0.192 M glycine/20 % methanol) T¥¥& L, +
I F 7 A REREEE % F\ T polyvinylidene difluoride
(PVDE)RILEE L. 855, & o PVDF % TBST
¥(@20mM Tris-HCI, pH8.0/0.15M NaCl/0.05%
Tween 20) THE L, 3% skim milk #4% TBST i
BT L0 X - CHERM & v 7 BORE R\
TBST T, —X$fkE LT 0.1% bovine serum

pKP1500/0Y13, 15, 17, 19

1 SnaBI/HindlII digestion
cDNA
/SnaBI\
(EcoRI) HindIII

KP1500

Blunting with Klenow
and self-ligation

!
SnaBl/Hind!11

(EchD
pKP1500

Subclonel

(EcoRf Hin \111

I SnaBl/ Pvul digestion

c¢cDNA
SnaB

Pvul
pKP1500

Recovered 1.2 kb SnaBl/Pvulfragment

Smal/Pvul sites of pKP1500

i Ligation

Smal/ SnaBI 1ndIIT

\PvuI
pKP1500

Subclone I

Fig. 4. Sequencing strategy of cDNA encoding Aln s 1. Both strands of clones
pOY-13, pOY-15, pOY-17, pOY-19 and their subclones were sequenced
using 1500FWD and 1500RV shown in Table 1 as forward and reverse

primer, respectively.

Insterted cDNA is represented from EcoR 1 via SnaB I to Hind IIl

on a plasmid circle.
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albumin(BSA)&4A TBST CI0fEHFR L7 7 —
M H 5\ EXRIME & 37C T 1 BERIG X & .

TBST T 3 m¥#EE, —REL LT, 0.1% BSA &
%s TBST T 5,000 % i= % # L 7 horseradish perox-
idase TEEE L 7cHie b IgEHifR & 37C T 1 RFRIRE

Ot &€7-. TBST T¥#E#, ECL Western Blotting
Detection System(Amersham)iz X v, #ERMmMEFD
IgE Hilh & AT HAY FRVY M F Y 7 4 LA RO

B,

9. rAln s 1 DHEERLF

TCGAGCGGCCCCCCGGGCAGGTC

CCA GCG GCT CGG

Pro

GCA
Ala

AAG
Lys

GTT
Val

ACA
Thr

TTG
Leu

AAG
Lys

CAC
His

CTGCTTAATTTCGGCTTGCTAATAAATGAAGCTGTTGTAGTCGTTTATGAGTACGTAATAACGACATGCACCAAACATA

Ala

CCT
Pro

AAG
Lys

GAT
Asp

TTG
Leu

AAG
Lys

ATT
Ile

TCT
Ser

Ala

GAA
Glu

ATC
Ile

CGC
Arg

GAG
Glu

ATC
Ile

GAA
Glu

GAT
Asp

Arg

GCA
Ala

ACC
Thr

GTA
Val

AAG
Lys

AGC
Ser

AAA
Lys

GCC
Ala

CTG
Leu

GTT
Val

TTT
Phe

AAC
Asn

ATC
Ile

AAC
Asn

GAA
Glu

TAC
Tyr

TTC
Phe

AGC
Ser

CCT
Pro

TTC
Phe

TGT
Cys

AAG
Lys

AAG
Lys

AAC
Asn

ATG
Met

AAG
Lys

AGT
Ser

GAA
Glu

AAA
Lys

AAC
Asn

TAC
Tyr

GCC
Ala

TAA

GGT
Gly

GCC
Ala

GTT
Val

GGC
Gly

TAC
Tyr

GAG
Glu

CAC
His

GTG
Val

ATTCTGCTTAATTCTGATCTGCTTGCATATGTTTTTGTCAAGCCATAAATA

GTT
Val

TTT
Phe

GAG
Glu

AGC
Ser

AGC
Ser

ATC
Ile

ACC
Thr

GGA
Gly

TTC
Phe

GTC
Val

AAC
Asn

CCT
Pro

TTC
Phe

AAG
Lys

AAA
Lys

CTT
Leu

AAT
Asn

CTT
Leu

ATT
Ile

TTC
Phe

AGC
Ser

ATA
Ile

GGC
Gly

TTG
Leu

(459)

8. DFEEML, rAln s 1 #RE LT3 clone 3
(®OY-13, pOY-17, pOY-1D &, FFEHTZ LI
pOY-15 DEERF % EECRET 57D, Thihy
subcloning L, Zh b O MEEOEREEZ % ET L .
rAlns1 % code L T\~% cDNA 3% 500 bp T, £D
B SnaB 1 site BB Z &R L. FOIWATH)
W5 & EREhD cDNA 13# 250 bp 3217 %5 DT
WL EREICIFRT T 5 2 LA TE 5.

9-1. Subclone I

pOY-13, pOY-15, pOY-17, pOY-19 Zh L h d plas-

TAC
Tyr

GAG GCA
Glu Ala

GAG
Glu

ACC 42

Thr

ccc
Pro

TCC GTT
Ser Val

ATC
Ile

GAT
Asp

GGC GAT
Gly Asp

AAG
Lys

CTC
Leu

ATT
Ile

cCA
Pro

AAG
Lys

GTT
Val

102

GAA
Glu

GGA AAT
Gly Asn

GGA
Gly

GGA
Gly

CCT
Pro

GGA
Gly

ACC
Thr

ATC
Ile

162

AAG
Lys

TAC GTA
Tyr Val

AAG
Lys

GAG
Glu

AGA
Arg

GTT
Val

GAT
Asp

GAG
Glu

222

GTG
Val

ATC GAG
Ile Glu

GGT
Gly

GGT
Gly

GCT
Ala

GTG
Val

GAC
Asp

CAC
His

282

GTG
Val

GCA GCC
Ala Ala

CCT
Pro

GAT
Asp

GGA
Gly

GGA
Gly

TCC
Ser

ATC
Ile

342

GAC
Asp

CAT GAG
His Glu

ATA
Ile

AAT
Asn

GCA
Ala

GAG
Glu

CAG
Gln

ATT
Ile

402

AGG GCC GTT
Arg Ala Val

GAG
Glu

AGC
Ser

TAC
Tyr

CTC
Leu

TTG
Leu

GCA
Ala

462

534

613

TGGAGCCAATTGCTCATGAATAGAAGTTAAGTTCTTAAAAAAAAAAAAAAAAA

Fig. 5. Nucleotude sequence including flanking region and deduced amino acid
sequence of Aln s 1.

Nucleotides are numbered, starting with A of the
initiation ATG codon. Bold faced nucleotides are equivalent to the N-termi-
nal amino acids obtained by Edman degradation. A putative polyadenylation
signal is underlined.
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mid % SnaB 1 & Hind I T4 L, cDNA © SnaB 1
/Hind I &, ¢cDNA o—# % &t pKP 1500 % 7 7
v — 2P VESRKE)COEE, FBE L. Hind I site %
Klenow fragment TR & L e D b self-ligation
BRI\, KBE M 109 KEA L .

9-2. Subclone II

cDNA ® SnaB 1 site & pKP 1500 ® Pou 1 site T
BIWT L 7 WA % Subclone 1 034 & A8,
L. Zheé, P 1, Sma 1 THEL 7 pKP 1500 @
Wik & Z2EEEL, IM 109 1KEA L.

ThboFk® Fig. 4 w/RL%. &Kclone &, 1 b
H 537 Subclone 1, Mo WFhizowTh, 1500
FWD & 1500 RV % primer & L Clgi DI % f#
T A LIk ) &EEARmII R RE L.

Z DA DBEF THHTF L Sambrook © ® labora-

(€:9)

' 5

tory manual® iz L7235 7e.

(=1 A %
1. A" Yo v 7B ET VALY V& code T 5
cDNA DHEig & 2 DIEERLT

A Av oy TER LR L mRNA % tem-
plate £ L, primer & LTOY-F1& OY-R1%AWT
RT-PCREEZ/olc b TAH, ET VALY VDG TED
LHEEINSRED PCREHWGObp) BE— AV F &
LTBEOR. COBEERFIZMELICOD, 5 BIT
3 KU OEERIIFRD B LI LY, £ROMEHE
LSl PET 5 2 ENTE . Thid, BifA codon &#
IE codon &\~ T 477 DIEFHD B 7 - T 7 (Fig. 5).
FOEERFINSFR L1599 07 3V BESIE S L
STERHET S E 17,364 L7z, fEED SDS-PAGE

®

Fig. 6. SDS-PAGE (12.5%) and Westernblotting analysis of Aln s 1. Molecular mass

marker (kDa) is denoted on the left.

Aln s 1 was expressed as a soluble

nonfusion protein in expression vector pKP1500. Details are in “Methods”.
(A) : SDS-separation of total alder pollen proteins. Staining was done with
Coomassie brilliant blue R-250. Lanes 1, 12, 20 : Molecular marker, lanes 2, 11 :
negative control (pKP1500), lanes 3~10: pOY-7pOY-14, lanes 13~19: pOY

-15~p0OY-21.

(B) : Binding of IgE antibody obtained from alder-pollen

sensitive patients on Western blots of recombinant Aln s 1. lane 1: negative
control (pKP1500), lane 2: pOY-13, lane 3: pOY-15, lane 4: pOY-17, lane 5:
pOY-18, lane 6: pOY-19, lane 7: positive control (natural Aln s 1).
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THLEETVAY VOLSFEE I —FKL T\

2. TAln s 1 DFHE

F A ¥ 7B mRNA % template & L, OY
-F3 & 0OY-R4 % primer &£ L TRT-PCR & Z 7\,
F D EY % FH, vector pKP 1500 Ml HA AT, KIBE
THE IR

2-1. rAln s 1 %FZ 7 5 clone &z DEHFELF

SDS-PAGE D#ER, < 22:d clone #° 17 kDa DAL
BIZAY FEd o TWic(Fig. 6A). Western blotting
X b,17kDa DAY F A+ ¥+ 7o IEMRERE
BB S - ERO IgEHEE B EETH L
HErdbhic. TORRE, vy v 7N
WOKEBL L7 17kDa 07 v A 7 v 2AFAMEE & fEE L
kR L A8 C Fig. 6BieRrLi. ki, Fig. 4 @R
LicHEETrAln s 1 2 BE L Tw5 < 25D clone
oW T DA T,

(461)

pOY-15 & pOY-17 D=2 clone I 2>\ T. B5t
X b #(open reading frame, ORF) D¥5#E 5% Fig.
7w L. pOY-13, pOY-18, pOY-19 DA T
pOY-17 L AU TH - Tz

2-2. CEKW7 I 7 BB#4 /K18 clone

SDS-PAGE o#ER, pOY-15 23FH L -k 2 v
RI7BOSTEE, o clone NEBE L2 v 27ED
FREDFI0 B/NE Dot FOEERSE pOY-17
D& HET % &, BilA codon 2258 2 T 410 FHD
THEENRBL O, ZOHRE, 7v— s 1FEET
, 435 FBHIH L K #Ik codon 23T X 7o 7ed I C R
DO I6ED7 3V BBRENRBLIEE v s BERER
LTW5BZ Edbhs .

pOY-15 B3FH Lz & v -2 7 E ¥, Western blotting
DFER, A4 AY v 7 IEEREMEF O IgE Hitk
LB Lk ot

p0Y-17 ATG GGT GTT TTC AAT TAC GAG GCA GAG ACC CCC TCC GTT ATC CCA GCG GCT CGG CTG TTC AAG 63

) G il CE W
pOY-17  GCC TTT GTC CTT GAT GGC GAT AAG CTC ATT CCA AAG GTT GCA CCT GAA GCA GTT AGC AGT 123
pOY-15 - - B o o o e e
pOY-17  GTT GAG AAC ATT GAA GGA AAT GGA GGA CCT GGA ACC ATC AAG AAG ATC ACC TTT CCT GAA 183
POY-15 == mmm e e mmm o e e o o e
pOY-17  GGC AGC CCT TTC AAG TAC GTA AAG GAG AGA GTT GAT GAG GTT GAT CGC GTA AAC TTC AAA 243
POY-15  =mm mmm mmm mmm mmm o mmm o e ol e e e o
pOY-17  TAC AGC TTC AGC GTG ATC GAG GGT GGT GCT GTG GAC CAC ACA TTG GAG AAG ATC TGT AAC 303
POY-15 == === =A== === == = = oom T G G A= (- —om = =T —
pOY-17  GAG ATC AAG ATA GTG GCA GCC CCT GAT GGA GGA TCC ATC TTG AAG ATC AGC AAC AAG TAC 363
) o I i e B i
pOY-17  CAC ACC AAA GGC GAC CAT GAG ATA AAT GCA GAG CAG ATT AAG ATT GAA AAA GAA AAG GCC 423
POV-15 === m A e e o e e e e
t
pOY-17  GTG GGA CTT TTG AGG GCC GTT GAG AGC TAC CTC TTG GCA CAC TCT GAT GCC TAC AAC TAA 483
o T i

Fig. 7. Nucleotide sequence in open reading frame of pOY-17 and C-terminally

truncated form of Aln s 1, pOY-15. Horizontal bars represent identitis to pOY
-17. 410th nucleotide deleted position of pOY-15 is represented as . Stop
codon of pOY-15 is underlined.
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1988 ¥ 7 & 1 ¥ v & = (Dermatophagoides  pter-
onyssinus) DET7 Vv 5V TH B Der p 1 OEEHFFIA
WEINED, ChREE D), BADT VY VIED
WTHEERSINRESh, Hic EREIhTETV5.
ThboXZE L, HBHE L 2mRNA » b cDNA
library ZREZEL, Hiiks HIFEL L 7 probe Z VT H
&35 cDNA %40 HE, IR U CEERZI 2 RET S &
WOFEREBRTWS. LaL, NR®7 3 /B
BHLBEHHAL T3 2 v 7B, T CREEER
FUIRRE L T D & v 7 BT % b 0 0IEERS
FRD I 5 ETHEAIE, mRNA X 2 BBk B
ThTvhiE, ThbE2EFEI1ICL T primer &K L,
RT-PCR %7 cDNA % plasmid vector IZ ligation,
competent cell ~DEA & HEEH, sequencing ~ &
B ENTES.

FAAY Ty TTERET VA VIZDOWTE, NER
Yo b 10D 7 3 /7 BERFIZHBEL TWHZ L9, #
AV TV ERALAV I FEBOEBTH B A.
glutinosa DIEHDOET Vv ¥ v OLEERTINHE X
NTB T &0 b, AEE T cDNA library 5
THZ LI, BEOFELL -7

Z DI THRE T & 7= flanking region & & & s+ A
Ay TUEHET VAL v 0LEARSI(Fig. 5ic
X ¥, 5 flanking sequence 2»b R TIRHICEH 15
ATG 23884 codon Iz - T\ 5. TDEFIE, &4 ¥
Ty TR ET VALY VONKERT I 7 BES) &,
methionine IZ§E < glycine 225 9D 7 3 7 BRA—FK
LTWwb. Tibb, 4 vv+ 7o ithoE7 v
FYTE, BEIS ADhDEVA7BERALISIK,
N K% methionine 23K¥% L T\~ %. ORF i3 ESEH
B IAFAE L Te o 7o 2s, 3
AATAAA &\~ 5 polyadenylation signal 235 b, o
I poly (A)-tail 23\ T,

T A Yoy TERBET VALY VR code T B
cDNA © ORF i3 47T DEFE 21 B 75 - T te. Alnus
glutinosa ® Aln g 1', Betula verrucosa @ Bet v 19,

flanking region 12X

Corylus avellana ® Cor a 1*®, Carpinus betulus © Car
b1 g &, s A FEEHTEHOET v ALy v b &
ST ALEDEEIDLIR->TW5 T EBHEEIR T
3. ThbolEHERINXHE TS L, Alnsl & Alngl,
Betvl, Coral, Carbl &iZxn*#95.8%, 87.6
%, 85.1%, 85.7 %OMRMHR L. HHEFI2HIE
BlL7e7 3 /BRI wTh o br T2 4, A

' %

U, 95.0%, 81.8%, 75.5%, 74.2 %D—FH &%
b,

B DFERNS, ORF 34+ "v > v 7 fEMich
kdTrboltErbhi.

Z ZTRIZ, T D cDNA #FH vector KiFEA L, KB
BTRERREIRIL 2 VR BRFH vy v T IEMER
FEiMFFO IGEHELFERT20E 5 rEBE L

FH L7\~ < 25D clone %’ recombinant protein %
2K D, ZOHHbDO—D2>TH B pOY-17 ikt + v+
T EHERENEF O IGEFEEFEET 5 2 L
BHIhi. b, zoEERSIZ, RT-PCR EHTEH
72 ORF O 2z h &L T—FH L C\ie. SO &I, 44
Ay vy TEHOETT VALYV CHS Alns 1 KB
BECREIRLERERL TV 5.

recombinant protein # ¥ L % clone ®—> pOY-
15 DEFEEFNE, pOY-17 DX h & B L T 18D
ETIVBLLTIBRDCHERA R, THEE
pOY-17 L EXTpOY-15 T CKRHED 7 3 7 BRI
2316 3 < 725 7o, pOY-15 23FH, L 7= recombinant
protein B4 A A" ¥ v+ T TEMRERE O IgE ik & S
Bl olcZ LOEHE LT, M clone D—oiEH
HBHNET I VBROMEREEET ST LIITERVE O
D, FFAY ¥ TR OET VAL v RMTEF DL
Bk L AT R, CRMOT § VBBRENEE
BEFH-TWBEELBNRS.

Wi, 7VvaArvoORREEALICT A ERBRE
LT, FOBEMIRESIbh? Xtk TE
Gajhede 5, Aln s 1 HEHEDOE L Bet v 1122\
T, #Efh% X T, B % nuclear magnetic resonance
spectroscopy IZ & - CTF D =Xk % 8 5 Az L7i7.
ZOMRENEIDIESR, TVvAY VY OBEENLT VI
v v L IgE SR OMEERAZA Lz hiy, ZTOHE
ER %%+ % peptide HFEL, BEED—DLE LT
T E O EHEERICICHANTRE L b TH A 5.

W DOMDT VA VIEDWTIE, FOAEEM N
BINTWDEHR, 27 FREROET VATV IZDOw
TEHTSBBEINE T 27 . Betv1 B=v F v o
KA RGBT 2 BEF & 55 %YOMRAEERL
Tl EWE, Z NN B verrucosa 16 ¥ T B B I
RNase TH% & W HOF|ED BHBHILTE R\ DK
D WTIEESHOMIFEIFlnb.

Ed & &®

1. dFA"A¥ >+ 7 EH A5 total RNA R L,
mRNA %78, HHRL .
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2. =® mRNA % template & L TRT-PCRIZ X D

cDNA #& L.
3. =D cDNA 0BT 2 RE L.
4. o ORF 12 477 DEFEN S 75 Tz

5. s A FREMET VALY VD ORF b % o7
CEUEEKTHY, ELELOEINTIEVEEWER

HEIR L.

6. Z D cDNA % & v 7 B3E vector TR AL,

recombinant protein #FEH X 7.

7. pOY-17 & & ft1F 7z clone A IR L - HBME L2 v
SUBIE, A AV TOTEBIERE O IgE Hifk &
ATHENTEH N EbiE, FOEERTZ, RT

-PCR E# <7 ORF O Z h & 5L IC—FH L T\ .

8. FEOEEND, ToXT7LvAYvE Alnsl ¢4

7.

9. clone pOY-15 DEEFLFIEL, pOY-17 DX & 18
EOEFHE(7 3 7BELTI0RID CHER A . &
7z, pOY-17 & T pOY-15 CTIRCERMD 7 3 / %
ER16 T 7adv o 7. pOY-15 23R B, L #- recom-
binant protein 234 A ¥ > ¥ 7 TEHAERE O IgE i
HEFEE Lol EDFRRE LT, M clone ©—3I
DEEBDVET I VBROMERZBEETH LIITE R
WH DD, FF ATy TEROET VY v AME
hOEERGE L EET B, CREO T 3 7 BEREN

BEERRETZH->TW5EE2bh 5.

10. 7v Ay voeERERTIPIRETHZ L, TV
NV =F ZOEEMCERATHD & & DT, site-dir-
ected mutant ¥HHET 5 = LT X » TIEMED EHEE

KRB SHDTH 5.

FRXIEBeBich, THREBE TBHZ oW R
BREIZERAFERK BEE, FEERFHEAFFIE
#, EEBEERE—NERCFEREELYRL
7. AMRIRBREIIERRFERE & 0P
D—ETHY, FRCEL TEETHE L, ¥,
HRXDIERIE BT > THAEERIYE R e/l
BEFERFBERCR S EH LT, B, [BFEH
EHF REF, WAEZBF, BREERFHERH

ERFFFHRMCOEHOBEEL T
X B
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