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Cry j 20 N KiE10BENTF F 2{t¥ S L, hapten-carrier DT HFIZHRE LIE (N-10

ﬁS) 5181, ZoHMAEE, 2ax70Oy bizkt), hapten R EWEL TWB I eHREN, %2

T, ZOREISNT BRI EIEEIC Cry j 2088 A2RA 7. N-1051EREMIE, 50mM Tris-HCl
buffer (pH7.8) M%&HT, DEAE-Sephadex MIFRBESEI-HFAEL /2. * Z THEREZE =KD, 10
mM acetate buffer (pH 5.0) MFHET, CM-Sephadex UMEAFT-7-. LATOWE L B, CM
Sephadex WiE &2 (2 N-1051AREIIHEAEL T, IEREIEICHFEL -, FEREDE % 80%KIF0H
RTEHEL, Zh* Superdex pg 20050202 bJ 57 4 —i2Httz. EEE— 2 % final prepara-
tion & L, SDS-PAGE #EHMEL 1=, BITEMHT TI340kDa @, IBETTEM T TIE37kDa DBARR7L/ N>
FHSRH BNz, EBIZZAFIEREREMBEFD IgE EORISHERETLIcE 25, MULWTP LIS VR
MARDH LNz, U EDOBEIL, Cry j 208&E—8 L1z, ZHZ &H 5, final preparation | Cry
j2THDHUTEEMEAR & Nt-. final preparation AV RXIZREL, B/ 7OQ—FIinEEERL 12,
final preparation & R 3112 0—> A8 bhtz, 2oO— A EET SH&E, Cry j 1LEIRE
Lish-t-, MEOSEMAERTIEMNTITIRY 70y PE2ERLE. *OBR, FHFE LU
N-10#F VW Th bR CER %L, %@Q‘%Eli‘flOkDa THhotz. UEnZ &hn, Cryj 21t
TBEIIRE/ 7 O0—FIHEHIELNI-AIEEMAE R E N, £12, 7 3 /BECTIABALNICTE -
TWBEETZ LIS OFBERUZIE, N- *ﬂl‘i’i’\ji“ FERSMGE ARV HFENKRERHATH S Z LHURE
nhit.

Key words: Cry j 2 —— Cryptomeria japonica —— major allergen —— monoclonal antibody
—— N-terminal peptide
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BSA-PBS phosphate buffered saline containing A JD0 2D EIC XD, DBIZF OREER
1% bovine serum albumin; HRPO horse radish RS 5 ARERTT 2 IS L <, Derf 13 & U Der

peroxidase; KLH keyhole lympet hemocyanin;

AR . o ,/—- > > Zf = z
N-10 the peptide possessing N-terminal 10 amino f3ORHNIHBHIER ATZ B L5 0w o Tz, ) D4
acid sequence of Cry j 2; T-PBS phosphate 2, FE7 VLY U ERBRIT AEE, BERICHET
buffered saline containing 0.05% Tween 20 XL ALPORBREN~—A —PENE, ZORRE
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VENKESH 25,

FE7 UL > OEMIE, NEKERT 3 /BRI
BOMIZRE > TWED8H LY, ZDLIRFE
T VNT rDO8E, NKig7F et FEEaL,
hapten-carrier O TN GIE L, Bohizhifks
DRIGHEZ BRI RS 7 A E 21T 23R 5 CBW
vE»»MEonsbDEEZ SN, 2T, S, HAL
W AFEHTOEET LAY > Cry j 200 N Km0
ERTF P 25UE 2R L, ZOPORIGHE
ZHAEE LT Cryj 2%KBRL, &5 Cryj2icdd
XU AES 7 a—F VKRR DO THRE T
%,

FHRHS X Uik

1. N RIHLOERERTF PO 3 2 HilEOFER

Fmoc &% Hv 5~ 7 F FEfE T Fmoc-Gly-
Btis» 5 FX Fmoc 7 3/ BHEE 2 EE S €, B85
NIRERTF FREIER M) 7 VA B/ 7 = / —
W/LH O F— )T L, Cryj2 (1-10)-Cys-OH
(N-10) %2572, Lerner 'O #R4E 1 # U, keyhole
lympet hemocyanin (KLH) 2 Wiz v > MmE7 V7
3 » (BSA) iZ m-maleimidobenzoyl-N-hydroxy-
succinimide ester # A L LT N-10*7F F %
wWaE L, 73 @atEt (Waters £ Pico TAG 7
2 EESHTED ERHOTRTF FOFBAREHEH L
£ 2%, KLH 0#6, EA 1 9FxdLTX7F
3504rF, BSA OBERTF FI045TTH-o7. KLH
WHEA L N Rig~77 F (KLH N-10) Img % CFA
LEHIUHE (AR 2y —H) 4 mGEL
iy (PAF N-10Puik £ 08 9) A21&57-.
2. N-109if& % A 7z direct ELISA %

967X~ A4 71 7L — b (Immulon II ®) D% well I
BBl # A, FRT—RBE L7z, 0.05% Tween
20&HDY) VEEEA (T-PBS) THELD5 3%
Yo Frah ) v BREEEZ % well £72D 3001 A
A, BT 1BFHERE L 72, well ZEE¥ 1 %BSA &
) VEEREER (BSA-PBS) T500f5icAHL 72 N-10
Ptk %% well 72 050ul Ah, ZRT 2 FefEE L
7z, well % ¥ %, BSA-PBS T10,000f5 /&M L /-
horse radish peroxidase (HRPO) &1~ ¥ 1gG
¥ ¥y (Cappel #1) 2501 AfL, ZFi&T 2 BFRIMIE
L7z, & owell % %, 0.006%18 B 1t K &, o-

phenylen-endiamine 0.4mg/ml &K D 7 L > B &
W (pH5.0) 100u] 2 Ah, R TI0SREL 2. 2N
BREE100u] & N 2 BER G £ 42 1E S ¥, 490nm 12 B 1
LW RBEL 72,
3. EXUKE

Laemmli'?® L, 4 ~20%gradient gel B
X1.5mm % v SDS-PAGE # % L 72. Lowry &
TERLIEAR). Tug OBEE2E&L — I AN,
WS e WIR D RICRME T T2TmA TI05fEl vk Eh L
7z, BITHI & L Tid2-mercaptoethanol % a7z, vkl
# Coomassie brilliant blue THREBE L, VA ¥ >~
7ay kDA, SDS-PAGE TEH %408 L 7218, 180
mA, 120538= F oo — RAPEAEEG L f, EEX
nic—trobro—XEL2 3%Y 7 F > &8 Tris-
HCl &E#E® (pH 7.4) duc T 2 BFfEIRE L -1k, 2 B
gLz, —XIEREIMZZERT—RKIGCS ¥,
Ve L, RS RYUREMA . BERES KT
AL LTz, HRPO #&E#pi > + & IgG (Cappel 1) &
5 ik HRPO &bt~ v R IgG (Cappel £1) #Hw
7o, TBSICTHEELILE, 2= L/ AT A
HRP-10008% F W T HE S #72,
4, Cry j 2D¥5%!

1990~1993%, FEE F B W THRR S L7z
Cryptomeria japonica D. Don. DItk % w7z, 168
V, BRERESTE 21T, MR E T—80°CTHAS
17 L7, {ERRZEER100g H72 D 2000ml ©125mM
REEAFEF PV ABEINZ, A5 —F7—##H T 4°C
Tt 21T o 72, & 05 B (10000 X g, 3043, 4°C)
%, LEEZSIL A FIepEfiti & L7z, ity
76 ® Cry j 2088 IO S D|MEY L L VVEBRSO
HWENCHE L TTo /2.
5. &/ 70—+ LHURDER

BALB/c w7 X (HEAZ ATy —#) OREHEANI
Cry j 2 34ug & FCA OER % 2:HEc 118, &6 (A
5 LGIE L 7o, mRUEIOH:, Bl E R L 72,
R &~ R EHEER T (Sp2/0-Agl4fk) & % poly-
ethylene glycol (4000) 2 iV Eb& S &7z, HAT £5#
RV, JEREHlaERELBA ) —=0 7B &
UBRAREREITo 0, A7V —=>2713, FiRELT
BRI CryjlB8X U Cryj2%, 2X¥ifkE LT HRPO
Byt~ 7 A IgG (Cappel 1) Z vy, FEFTE 212
fevs direct ELISAKZIC L 01T, Bohizx /2
Oo—F RO Y 77 7 A1k, Mouse MonoAB 1D
Kit® (Zymed #1) #» B CHEZEL 72,
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1. N-109iEDOFR £

N1 OBEE 2 70 A T ay 74 v 7Tk
DR L7z (Fig. 1), BREARL 72 2 ¥k kaiHy
(crude extract), & Cryj1, KLH N-10, BSA N-
10, BSAo®~xzZ=-—tutbtnro—2AEcEEsE
foo Rz, ThEREAAROLV —ICREFRKRL 7
N-1097i4% (anti N-10) % KIS ®72, N-10¥UFE, #
JEEHTH 5 KLH N-10 & Kt L, carrier R %A 2. 72
BSA N-10: b RIS L 72d3, BSA L IERIGL o
72, E£77, 2P Cryjle KInET, X F{EHH
I ERIG L. 512, HHLLTFRKROBRE S
L UYIARBOBE OMFE KL TRE LT,

Crude Cryj1 KLH BSA BSA
Extract

1234

N-10  N-10
1234 123 123 123

Anti N-10
HWN

Fig. 1. Cross blot analysis of rabbit antibody to
KLH N-10 peptide conjugate (anti N-10). Serially
diluted (1~4) antigens were firstly immobilized on
nitro cellulose membrane. After blocking and wash-
ing, the membrane was incubated with serially
diluted (1~4) anti N-10.

Crude Extract

80% saturated ammonium sulfate precipitate
(Fr.A)

DEAE-Sephadex
(Tris-HCI pH7.8)

0.05M

0.05M+1.0M NaCli

Fr.B Fr.C

CM-Sephadex
(acetate pH5.0)

0.01M 0.01M
+0~0.5M NaCl
Fr.D FrE

Fig. 2. Isolation procedure of Cry j 2.

2. Cryj 0%

VUHTO#RE 9 s Cry j 213 Fr. EwFEET 5 2 &
DR S L7z (Fig. 2). 22T, AF{Ekrit = +
A % 80 % BB & ALEE 2 AT W kB B 2 1572, K,
50mM Tris-HCl #Effr#% (pH 7.8) & Tt L 72
DEAE-Sephadex f#fig % >y, /Ny F3EIC T Z OB
SEOREA 4 ARG EEETT o 7o, N-10OFUARR G E
& DEAE-Sephadex JEWE 3 (Fr. B) 2fFEEL .
I Z210mM FrEgikERE (pH 5.0) (2 TEMTL, [Fk%
95 12 C Tk LU 72 CM-Sephadex B4 4 > 35#a 7 o
v NSFZT7 4 —=%1To7z, 0~0.5M ® NaCl VY =7 7
7Yy MCTRE S 2 & ®7: (Fig. 3). NaCl
0.3M THEH I N BAMEIW OD 2800 — 7 & —F L
TCryjlove—7mnEDbsni, LirL, N10bifk &
R4 a8 x3E ok h-7-, #ZTFr. A, C,
D 2 DWW T N-10FUk i3t 3 2 RIS % #aT L 72 (Fig.

. 05 92
g | Anti Cry j 1 ',' Y 104 | ¢
a — - Anti N-10 = 5

o

= @]
1<
F4 %)
3
4 |

40

Fraction No.

Fig. 3. Elution profile of CM-Sephadex adsor-
bed protein.

Fr.C

Fr.D

] 1 1 1 1
0 20 40 60 80 100
Recovery %

Fg. 4. Reactivity of various fractions to anti N-
10 antibody. The protein contents of various frac-
tions were adjusted to 1mg/ml. Serially diluted
each fraction was added to microplate. Reactivity
to N-10 antibody was measured by direct ELISA.
Recovery 9 was calculated by the following equa-
tion. Recovery %=AXB A fraction volume, B:
reciprocal of dilution ratio of each fraction which
shows the absorbance 1.0 by direct ELISA.
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Void 67kDa  46kDa 12kDa

2r 7100

ELISA, OD490

Carbohydrate , pg/mi

Fraction number
Fig. 5. Superdex pg 200 gel chromatography of
the CM-Sephadex unadsorbed fraction. Anti-Cry j 1

(-0-), anti-N10 antibody (-A-),
(-o-).

carbohydrate

1), BROE—BRETh 5, 80%RaFIHK &k B> i (Fr.
A FizEdEh s N1WIHGRKICRE#100% & T3 &,
2 OE D93% ik CM-Sephadex FERE4rE (Fr. D)
WHFAEL 72, £ 2 TFr. D %X 5 1280% A fIRi L ALF
L, WEE2E L, Superdex pg 200 V27 u=< 7
77 4 —%17-7:(Fig. 5). N-10¥ifk & KInd 288
35T 8&HI30kDa DB ICH — Y —27 BRI, %
72, CryjlOE—2 BFESonholz, 7o Aay
Wil CTHIE L 72 oohE X, void 2 ICfEEL, N-
ARG DH—E — 7 852X, Boohkhr-o
7o, E—o 8% %ED, B L, final preparation &
L. Ik 4~20% gradient gel TEKIKE) L 7- 55
B % Fig. 6 127~k L /2. final preparation # O EB{'Y
(N-105TRRIEY)) 13 BICE M4 T Tidd0kDa @, JERTT
FMH T TIE37kDa OB ICH— N> FRFED ST,
3. &/ 7 u—FNHiEOIER

final preparation (Cry j2) 2~wRicfEL, ~
VAE /70— F VR EFR L7z (Table 1), Cryj
2EABT 70— llza—vEoniz, sy
O—CREETIHEROY T 7 7R ru—iF
IgG1, 37 10—t IgG2b TH Y, wFhoHitk s Cry
JlERRIG Lo, RiZ, V2 A 7Tay bz
LD, INS6DTVARAE 70— F VHUENTERT 5
YE & N- 101 BE T 28 L ORI —M 2 8BET L
7z(Fig. 7). ¥V A€/ 7 u—FLyitks N-10¥ik b
5+ F&E40kDa DE—/ N> PRI L 72,

non reduced

reduced

A: purified Cryj1 B: final preparation

Fig. 6. SDS-PAGE analysis. SDS-PAGE (4-20%
gradient gel) was performed under reducing and
non-reducing conditions, respectively.

Table 1 List of monoclonal antibodies
to Cry j 2 fraction

No. Clone Subclass %;I;r}eld f(r:ngtgo%
1 B2 Gl — +
2 B12 Gl — +
3 C10 Gl - +
4 D6 G1 — +
5 D7 Gl - +
6 F12 Gl - +
7 G12 Gl - +
8 H5 Gl - +
9 A10 G2b - +

10 G2 G2b — +
11 Gl1 G2b - +
5 £

% U Masferrer 5%, Cyclooxygenase I &
Cyclooxygenase II D% W ZFHNIZBHERZ 7 3/ BE
SaEY, ZOXTF FEREEKRL, Zhicnd 3
MEZMOTELZ OBELZREL T, Lal, &
DI RFERZTET VLY OB IS L7260
W, Cry j 1R Cryj20 N EKig7 3/ BES 124
SERZDZED, MEINTWEY, 22 TH5EIFKL
iE, Cryj2d NKRifm7 3 /BI0EE (N-10~27F R)
2EFERL, KLHBRKESSE, ZThEe vy Fi
RELIREBR. ZOHKIE, 70x7 0y bOf
o5 hapten A 2L T b Z LA EREIA
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Marker Crvn Cry12 Crv11 Cryj2

a-Cryj2 a-N-10
mADb (G2) Ab

Fig. 7. Western blot analysis. Crude extract
was subjected to SDS-PAGE (4-209% gradient gel)
under reducing condition. After that, proteins were
transfered to nitrocellulose membrane.

7z. L#L, hapten #sMcnt4 2 HifaMiz35<, =
DOYitk%E AW TER Cryj 2% affinity F& 4 5 Z & i
THE[gETH o7, 22T, Fig. 2RI T v 7
BEEL, BAT v 7 TOCryj 203, FHitEs
Fwa ZeE Ui, ZO/E, N-10HUERIEY IR
D4 ¥ 8 Y DEAE-Sephadex JERE 47 E I FF7E L
7. L L, CM-Sephadex D& 3G L IZRED,
FEE 53 I AFAE L 7z, [R50 % 8006 BRI &AL ER L,
SFERSEEZ{TV, N10HiRERICT 58— 78n%
£, final preparation & U7z, Z® final preparation
R ORITHE L, RHBRAUT TH -7, £/, N-10$
EE L, SDS-PAGE 2B W T, #ITERMH T T340
kDa, F7:FEBILFHET TIH3kDaD3FE AL
7. ZOFERIE, Cry j 20#&E9 522 —EL 72,
X5, KERTIIRL T WL, final preparation
B7VNT UERERET S LD, BRI TWS,
YLED Z &5 5, final preparation (& Cry ; 2TH % A
REMEDYE S R I L fe, ERDOIRE L3R, FH
E& T3 Cry j 213 CM-Sephadex FEWE 43 B 1 E7E L
fe. TVNT R T 285G, Mtk FRERD,
AR, HEBEMEE) k0 2omMmEBEOMBIEK
ERRL, SHEOERTE, AY—7—#HEETHEN
E{Tolz. 2Dk, AXERLIODT I/ FErLDS
<HhH X 1, CM-Sephadex #fig~d Cryj20#& %
PHE U 7-mTRetEni—HH e L TH z ol

— Nz, FET VLTV EEET G, £/ 7

o —FAHifkE Wz, affinity BEL AT 2 &%
vy, % ZTZ? final preparation % Hv> Cry j 213t
THEYVAE/ 70— F VRO RERA D LR
W, Behizt /7 a—F ORI N1 %
HEHALE, ZORRCryj 228 BT seHEz20n5 7
o—ryPllza—rFohil:, VLAY 7Tay M
&0, s 70— EET HHEE N-10PUEIER
—DEEANY FERBLZ, FLERTERL TR
VA, N0k cho 7 o—C»EET 2HikE 0
MITY > M A v F ELISA 050 7-. DL EOFER I,
Ke /70 —F NPk Cry j 2B LTHwBE 2 &
ERLTWS, IO6DOFER»S, 73/ BESHH
S HS>TWBT VLY > OWERB L UZFDRE
BWT, KO L 5 7t hapten-carrier k&% Huv
52 EDHRAMNRE SN,

KX OEGE, F4REHET L F -3
THEEL.

=HE ()
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PRODUCTION OF A MONOCLONAL ANTIBODY AGAINST Cry j 2

Reiko Homma, Naofumi Uesato, Atsushi Miyahara, Hiromi Kimura, Yoshitsugu Hantani,
Goro Ito, Megumi Hayashibe, Thoru Ando, Yoshitaka Ino,
Hiroshi Yamakawa and Masateru Kurumi
Section of Allevgology, Research Laboratories, Torii PHARMACEUTICAL CO., LTD.

The peptide possessing N-terminal 10 amino acid sequence of Cry j 2 was chemically synthesized and
conjugated to KLH-carrier protein. Rabbits were immunized with this haptenized protein and the
antibody (N-10 antibody) was obtained. Cross-blot analysis revealed that N-10 antibody recognized the
hapten moiety. Purification of Cry j 2 was carried out with monitoring its reactivity with N-10 antibody.
The substance reactive to N-10 antibody existed in the DEAE-Sephadex unadsorbed fraction. The
substance reactive to N-10 antibody was subjected to CM-Sephadex equilibrated with 10 mM acetate
buffer (pH 5.0). In contrast to the previous report on Cry j 2, the substance reactive to N-10 antibody
existed in the CM-Sephadex unadsorbed fraction. The CM-Sephadex unadsorbed fraction was concen-
trated with 809% saturated ammonium sulfate, and applied to a Superdex pg 200 column. The major peak
of protein was regarded as the final preparation and was subjected to SDS-PAGE. The substance reactive
to N-10 antibody had a MW of 40 kDa under reducing and 37 kDa under non-reducing conditions,
respectively.

Furthermore, the substance reactive to N-10 antibody showed potent allergenic activity. These data
completely agreed with the previous data on Cry j 2 and strongly suggested that the final preparation
contained a large amount of Cry j 2. BALB/c mice were immunized intraperitoneally with the final
preparation to produce a monoclonal antibody against Cry j 2. Eleven clones reacting to the final
preparation were obtained, and the antibodies produced from these clones did not react with purified Cry
j 1. Western blot analysis was performed to confirm whether these clones recognized Cry j 2 or not. Both
the monoclonal antibody and N-10 antibody reacted with the protein band of 40 kDa. These data suggest
that the monoclonal antibodies obtained possess antigen specificity to Cry j 2. In conclusion, the antibody
recognizing N-terminal peptide is a beneficical tool for the purification of major allergens whose
N-teminal amino acid sequences are already determined.
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