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Enzyme-Linked Immunosorbent Assay, Immunoblotting %z v 7c
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ARG MmMELARAVT, £/ FRXIERHHENTESM % enzyme-linked immunosor-
bent assay (ELISA), immunoblotting k(= & W4T -7z, SDS-PAGE T3 Coomassie brilliant blue
R (CBB) (& hmahz /> P 3&XxBo 5tz ELISA (24 N XHR & L 1285 B/ E495 274
(55.1%) = XBMHEs»*H 5 htz., ELISA 2 & 3 2 XIGHAITE, immunoblotting (= & h 2FB#70
K dalton o/ FARB®H S50tz ZD/5> F it lectin B Td concanavalin A (& DRI iz,
SDS-PAGE (& W85 ht- = ®70K dalton D 3> R A4)0 H L electroelution 3£ (2 & 0 #58Y | +- %
XHEEBL. R XOFENREREAIPR LS VVEERAE T, 2 FEHT0K dalton & E X 5 htz, sugi
basic protein (SBP), i SBP #ith&# A\ 1tz ¥ > F 4 v F ELISA EZ TR X XTEMAR TR IS IERD
Sh¥, RXTERIERE SBP & WAL A LBIRETXMEN L, FHLULWHREEZI S,
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Abbreviations: BSA bovine serum albumin;
CBB Coomassie brilliant blue R; Cry j
Criptomeria japonica; DAB 3,3 -diamino-
benzidin; ELISA enzyme-linked immunosorbent
assay; Ig immunoglobulin; PBS phosphate
buffered saline; P-K Prausnitz-Kiistner (reac-
tion); RAST radioallergosorbent test; RIST
radioimmunosorbent test; SBP sugi basic pro-
tein; SDS-PAGE sodium dodecyl sulfate-
polyacrylamide gel electrophoresis; TBS Tris
buffered saline; TCA Trichloroacetic acid;
TPBS Tween 20-phosphate buffered saline;
TTBS Tween 20-Tris buffered saline
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L7c®, L ZT5E, ME/NREZHERIZ enzyme-linked
immunosorbent assay (ELISA), immunoblotting
FHOWTERXTERORESHET R XM 7 v v
¥ —HHE L, X5 sugibasic protein (SBP), —=
v AL SBP A x /o v F 4 » F ELISA %
Tv, * XTEBRHIR & SBP L OHRERAZ X A #E L
TeDTHET S,
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Table 1 Subjects

49 asthmatic children
34 male, 15 female
Age
6yrs lmo~18yrs Imo (mean 1lyrs 5mo+2yrs 1lmo)
Severity of asthma
mild 26 cases (53.1%), moderate 20 cases (40.8%),
severe 3 cases (6.1%)
Accompanied with allergic rhinitis
73.5%
Accompanied with allergic conjunctivitis
26.5%
RIST
13~6990IU/ml (mean 1180-+1379IU/ml)
RAST
positive rate of Japanese cedar 26.8%
positive rate of D.P 89.8%

Bl, ZR15GI, FE 612 A~18% 1 » A, Fiyll
BmOSAAL 2RI ARENRE L, MFEFER%
T—T70CTHERF L, 7k, NETvAF -4
DIEHENTHE - I B OEAEEE X, BEIE2641(53.1%)
HREEAE20010 (40.8%), ERE 341 (6.1%) TH -7,
TEMREFER D W TR FELXRE 2 A6 7 v
F—HEANTED LN L DHT73.5%, FEEIZ7 v
F-MEBERAIBDOLND SDD26.5%T, ZhbD
ST UAF —MERERELIIT VAT -HRKE
TUNAF —WEELDEHFOLLND S DR IEMIERE
Ko@BDHbh 56 &L CHE LK, radio-
immunosorbent test (RIST) £13~6990IU/ml, ¥
1180+13791U/ml <, radioallergo-sorbent test
(RAST) TR AFEMEEN26.8%, Yreaves=
(Dermatophagoides pteronyssinus) BtEEH389.8%C
# -7z (Table 1),
2. TEB I HUR

19904 3 A oM RBE RN MILER OFMK, LF
OBARNLIEMHTRE L, TESg el v =Vl
ml, 7V +« Y »50ml, phosphate buffered saline
(PBS, pH 8)100ml, BEZRBEK%Z N2 £E250m] &
L, 4CT3HREMmERT -7, FERLAHE, 4TCT
24/324 v FDFEN F 2 — 712 T100m] ¥ TR
{To7z. 0.45um 7 4 &~ £ — (Terumo) CTEHREIES
L7z, AL RHURERPOELEREE (26.4mg/
dl ¢dH -7,
3. ELISA

~4 7 r 7 v — b (967K, Nunnc Immunoplate)

Microplate coating with antigen

1 4 overnight
Washing 3X with TTBS
Blocking with 0.1% BSA-PBS

| Room temperature 2hr
Washing 3X with TTBS
Serum (1 :20)

! Room temperature 3hr, shaking
Washing 4X with TTBS
Anti-IgE-peroxidase (1 : 400)

! Room temperature lhr, shaking
Washing 4X with TTBS
OPD

! Room temperature lhr
Stopper (AN H,SO,.)

ELISA reader (OD 492nm, Bio-Rad)

Fig. 1. Procedure for ELISA.

D £ coating buffer(0.05M REEFEE W, pH 9.6)
TIRERRLICHERY M2 4 CT—HBE L.
0.1% Tween 20-Tris buffered saline(TTBS, pH 7.5)
T3 EIBEE LI, 0.1%bovine serum albumin-
phosphate buffered saline (BSA-PBS) %0z 2 Bl
BE L7, TTBS T3 EEH, 0.1%BSA-TTBS ©
20 IR L7 iE & 0 2 3 BRERJIRE L 7e v S G &
7z, TTBS T 4 E¥E#E, TTBS T400E£HR L
biotin 1k peroxidase #& ¥ ¥#Lt + IgE (Vector) %
Mz 1EBERE L, TTBS T 6 BEHE&#, biotin-
avidin # (Vecta-stain ABC Kit, Vector) &304
JH &g, TTBS T 4 E##EH, Ortho phenylene
diamine (OPD) & & » F & & ¥, ELISA reader
(Bio-Rad) 1= & »492nm = & % WK EE &2 AIE L e,
ELISA 0|37 v A F —iEROBIFREE, B, 3
BELURNOREED 10612 EHB L L, EES
FBOBIEOFHE+2SD LI 2B & Lk (Fig.
D.
4, SDS-PAGE

* X LR ¥ % 2-mercaptoethanol % & {r digestive
buffer \2{E+, 14 boiling L L 728, 10%gel %
AT Laemmli ® 5 EDICHE > CESIKE % 4T - 7c.
SFEWMED D, EHTEA 2 v %~ ¥ (Bio-Rad,
Amersham) &\ 7z,
5, =t rEr e - AEADOBERHEE

Towbin H D HE % v T200mA, 157 BEIZ &
h, " rAihb=trtire - 2ABENEIWCEE LI,
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SDS-PAGE with 10% gel
\
Transfer with 200mA constant current 15min
!
Blocking with 3% BSA-TTBS
4
Washing with TTBS
Serum (1:5)
! Room temperature 3hr, shaking
Anti-IgE-peroxidase (1 : 200)
| Room temperature 30min, shaking
Washing 3X with TTBS
DAB

Fig. 2. Procedure for immunoblotting.

6. immunoblotting

I RBIPUC R S Tesd, BEH=PtreLrr — 2
iz 3 %BSA-0.1%TTBS T, FiRT 2 FERIG €
% Z L1 X - T blocking ALE L7z, TTBS T¥E& %
TTBS TH5f» 5 V10 AR L BEEBMLE L=
ETEHEL AL RS I, ki, TTBS T
5000f% 12 & #R L 7= biotin 1k peroxidase f&& ¥ ¥ Hi &

b IgE & iR 3045 G &8 e, TTBS T5000£%12
ZFI L - biotin-avidin ¥ & BER T304 MG 2w, £
B ¥#% (8mg 3,3 -diaminobenzidin, 30x] 3 %H,0,, 0.1
M Tris-HCl, pH7.2) #inx CFHE I (Fig. 2).
7. Coomassie brilliant blue R (CBB) %

7Bt 130.25%Coomassie  brilliant blue R
(CBB, Sigma) &t v EABY»HRE LI,

8. electroelution ¥

CBBizX b xhic v F2YIL8/321 v +
DFEWF 2 — 7 I AN20mA T 1 BREIXEN Lz, &)
®, 20mM + ) ASEEREER (pH 7.6) T 1 FfEN
Lie, BT = — 7 W OB K I1C20%trichloroacetic
acid (TCA) BE XMz 200 WEK, BEL 7 bR
U7z, BREL 7cihiEe200u]l © 7 < b v hnz C&E
L, hELXIEL K,

9. lectin &

BEHO =t rele—-2E% 3%BSA-0.1%
TTBS i X » blocking #LEE L 7z, TTBS T 7
&% o biotin 1k lectin (concanavalin A, dolichos-
agglutinin, peanut agglutinin, ricinus communis
agglutinin I, soybean agglutinin, ulex enropaens
agglutinin I, wheat germ agglutinin, vector) & 1
e R & 8 72, biotin-avidin ¥ & 304 )G & & -
%, EERLRIGZ R,

Microplate coating with anti-SBP (1 : 500)
! Room temperature 2hr

Washing 3X with TTBS

1% BSA-PBS
| Room temperature 2hr

Washing 3X with TTBS

Antigen (SBP or extract from Japanese juniper)
! Room temperature 2hr

Washing 3X with TTBS

Anti-SBP-alkaline phosphatase (1 : 1000)
! Room temperature 2hr

Washing 3X with TTBS

alkaline buffer (0.05M NaHCO,, PH9.8)
! Room temperature 30min

Stopper (0.1N NaOH)

ELISA reader (OD 405nm, Bio-Rad)

Fig. 3. Procedure of sandwich ELISA,

10, v ¥4 » 5 ELISA

FRHR S L VRt S hic<2 25 SBP (Cry j
Dk, SBP EE# ¥, alkaline phosphatase #& <
v APLSBP itk x e, =14 77— DER
iz coating buffer (0.05M REEZEER, pH9.6) =X
H500f5 FHM L 7=HL SBP (Cry j DD Hitk%inx 2 Bl
#E L7, TTBS T 3 E%E#, 1% BSA-PBS &N
%z 2 WEHB#E L7, TTBS T 3 El¢e&%, TTBS TF
L7 SBP EE#EAWR (4.0, 2.0, 1.0, 0.5, 0.25, 0.125,
0.0625ng/ml) % hnz 2 RERIEE L7, TTBS T 3@
¥t & %, TTBS T1000f% #& R L 7 alkaline phos-
phatase f5§ & <~ 7 A HL SBP A& hn 2 2 RpEIEE L
7z, TTBS T 3 [E¥:#E %, alkaline buffer (0.05M
NaHCO,, pH 9.8)% /12305 && L7-. 0.1N NaOH
X b UG A &1 &2 ELISA reader (Bio-Rad) i© X
D405nm I BT 2 BHEZAE L (Fig. 3).

s R

1, WH&E Lcdofldm27641(55.1%) T, * R ELISA
BB D b e, TEMIEREIR D & b i 3641724
(66.7%) CHBMEIED b i, TEMIEERO LB T
Mo e BT 13fH 341 (23.1%) THBE FED LR
7o (Table 2).

2. & XTe¥y % SDS-PAGEZ X h kB L ¥ r D
CBB#AERTHI>Z LICE D IRDAAV FREDB R
7- (Fig. 4).
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Table 2 Relationship between pollinosis and
ELISA of Japanese juniper

Pollinosis
(+ (= Total
(+) 24 3 27
ELISA
() 12 10 22
Total 36 13 49

Fig. 4. SDS-PAGE stained CBB.

Pollen extract was loaded as follows; Lane 1:
5.12ug, Lane 2 1 2.56ug, Lane 3 © 1.28ug, Lane 4 :
0.64ug, Lane 5 0.32ug, Lane 6 . 0.16ug

3. ELISABHTH » eiEFOMEL — Rk & L
7 immunoblotting 12 X ©, 9 FE#70K dalton ®
v ¥ &t (Fig. 5). T o3 KX lectin #ifs
T concanavalin A X h EE I ik,

4, SBP, ,iSBPHi X B\ v v F A4 o F
ELISA i X b * APR TRRISEFED bR ish o
7z,

5. electroelution IEic X W B L 7o x* KR 2 1B
7. 1B bRk x X HE L immunoblotting 12 X b
SFEHTOK dalton DAV FABH S, BRI h
FAPRTH D Z & BRI,

z %

B DIIFBFN634E 0> b R LU R B 1 3 v TR R R B A
FIEHDORERIT » T &, RETEH P2 FLSHND
A FEHER R ORILE B IS e S ik R e
JEBOXRRIE N EERD EE 2 DRLY, A FF

200.0K
97.4K

67.9K

46.0K
30.0K

21.0K

Fig. 5. Immunoblotting.

Lane 1 : pollen extract was stained with the se-
rum of ELISA positive case. Lane 2 : pollen extract
was stained with the serum of ELISA negative case.

DAF, a4y, 22xafy, v/ FpOxTE
MIZOWTDRZ Ty 55 A ML BT, BEA
INB160GI A G & Lic & ABBHEERIT18.8% & A F B
WROB 0B KRS EEL LR, BRAFURE LTE
ERBEY LD LEEZ LN, SEXZTEHO
VRS R1T - 7.

SEOKRF T, MRELLHENED5.1%1C
ELISA itk v # XBr A Bz, SDS-PAGE i
D 3IARDAS YV Fhmbh, ELISA I X % & XBBHAID
MiF % —&k$ifk & L7 immunoblotting 1= X » ¥R
rAv FABH IR, 2 X0FET7 LAY VIERS
PR D EVEERET, 2 TEH70K dalton £E 2 5
nic,

1983F B DVIAFTEMOTERR 2B 7 v =
=0 ABRE, 1A VR m=< 25 7 4 —, SDS-
PAGE & X b #iHi L, /0 F&#940K dalton DEERL'E
(sugi basic protein, SBP) T4 F&41~46K dalton
O subfraction #FD> L BT V5, FLBEE B
FE® L7 SBP (23EE TIRRE T SDS-PAGE i X b 5
> subfraction % #245~50K dalton © X v | £ 37
K dalton ® v FO 2 RKHBRBDEND EBRNT 5,
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Fio, A SWIIERERITTIRAE T SDS-PAGE 1T\,
SBP i34 F&45~50K dalton TH H, AFTEHD 2
FHIFEERLHUE L LTHFETK dalton @ Cry j II
ZHH L, ELISA inhibition iz & » Cryjl & Cryjll
BYESERERD EREL TV 5,

197TETER I DG H> & EEP 223 R XTEMHEE D
IR D\ TR Y, 19904 &5 51923 immunoblot-
ting xR LT RERIEHBF R L HET R AF
8, e/ FRloe , Foa /75> 7 EH TIRE
ARy PRBBNTEH, b/ FROT AFrRRXTE
M CIEAFICENLRHE ARy P AL bR &G
LT3, & X{EHOHURM IOV TOBEIE19914
HFOORH Cry j 1 Hifk (7 % F), #1 hinoki major
allergen(HMA)HUR (7 %), = FTEMIEBEIMLTE,
HRP-EFEHL v v ¥ 1gG(v ), HRP-E#H e v IgE
(¥ #) % F\ 72 enhanced chemiluminescence & % i
\»7z immunodetection I X D fT 5> T 5, Z DL T
HFI2 Cryjl, HMA »ELUBELXHE L, AFF, ©
/ FRHEB e D RS EHBHIREEL b OBEENFE
U, E7c, BEMBEFRO IgE Hitk & BRMEY b > B
BADEIET B ERNT %, SEIOKRE & DERI
PERMHEORMEBE, FsER W<y 2H Cry j 1
monoclonal itk L HF O H e v +FH Cry j 1
polyclonal Hi&A DR T 5 HADE R ENE S
ha, Lie &b SBPOEBERJUFEHM & x XD E
B PURE & RIS I EE 2 b,

F APS D v 2 FRHEYC X HIEHTEL, 194551
Ordman'®iz X b ¥k X h, BATRITIEEAR S
A3 Prausnitz-Kiistner (P-K) RIGHFFRRABIC L b 2 F
e & e/ FRTEB OMICBNES L FET L Z &
ERPCHEL TS, HKL®, HFF519204 P.K
Rt F13E, RAST inhibition 35, v+ FIE
RIS ARERIGE B TER L, A FEH,
e/ FRHEGREICIGBIURE LA L, major aller-
gen XAFEBRICH Y v 7 FHTEH X minor 7 £ T
AFEH ERA—DOHER S Y —HFIEEFE LT 5 &~
Tw5, i, FELNLSBP 07 1+ 7 BESID N R
WD 5 B F (T Gross BV L /- mountain cedar
TEMOMEEEDO 7 § 7 BEFIO N Kmo 5 B&#E &
Rl—Thb, cotbde / FEHHREIE SBP & HiE
RS HTREMD D B L BT 5,

ZELIFCHELICAZ T »F7 A OFER, *
RIEHPUR & SBP L IHEMN RS LF 2, S50
DREF AT - 1, S EIFEE O SBP, #1 SBP k% A

7o VA v 5 ELISA BT, SBP E¥WK % BIEH
UMD D EIFRTT T RITTRED * TEMILUREK,
¥R T 9 FT AN THOLAFTEMPIRE L & 1
L7, AFEHMPUR® T3 SBP 4.0ng/ml OfELL
DIGEHE bR TcH, * XPURE CISERT, BT
BOThERBWTHREELTORIGETH -, i
immunoblotting #1Z X b & ATEMHUR L5 F B0
Kdalton &% 2 54, SBP (Cryj) o4 F&#40K
dalton L 3 FEMENR D, X XTEMHIEE SBP &
BHRA IR CHLWHR &EE 2 bhie,
MILRE T AFTEHoORE L2 Aha»rb 3 A
K, b/ FTEMOREBUL3 BR»D 4 AR T, Ry —
71k 4 BRR, A XTEMORENL 4 AE»H 4 AX
T TRD b 5HY, HILEETAFTERREKT
BALRLIEH 7 v F —ERTE R XTEH OB S
CHAEBETOILELRS D LE BRI,

2
a

ME/NEERGEE LT, 2R XXEHBDO 7 LA
F A Lz, & XTEMHURILSBP L (3B 62z
MEZIMIA bR, MUEECALRATE
M7 va¥—Tid, AFTEHUMCh x XTERcER
THLENDD EE 2 DR,

ARIOEEIFAEA AT LA ¥ %L (B, W
), 956 HA/PNERELSEMES (Y, BUD KB\ T
FELI,

RERZHACE v HEMYBY ¥ LB ERER
NERIEREETELRE, b O/PNE KRR, BB
HRERX T LCEHTRARDNEHBE EEE b0
RN ARFESET/ DR ZEHEEPILZ &L, SOREE
REBEYHE T LCELTFHEEREFTGH BHHEC
FEHBRLET. &5, A A RRREXEHE T LEEFHE
FEREE BN E, <~ AHSBP (CryiD HE,
SBP Z# %%, alkaline phosphatase #5& < v 2 i SBP
L REEL CTHE T LEEMEXSERTER X E4E T
BEHL T,
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EVALUATION OF ALLERGENICITY OF THE EXTRACT OF JAPANESE JUNIPER POLLEN
REACTING TO SERA FROM ASTHMATIC CHILDREN
—By the Methods of Enzyme-linked Immunosorbent Assay and Immunoblotting—

Terumi Midoro-Horiuti
Department of Pediatrics, Okayama University Medical School

We investigated the allergenicity of pollen extract of Japanese juniper (Juniperus rigida, Cupressaceae family)
to sera of 49 asthmatic children by the methods of enzyme-linked immunosorbent assay (ELISA) and
immunoblotting. Three bands stained with Coomassie Brilliant Blue R were detected on SDS-PAGE. Sera from 27
(55.1%) out of the 49 children showed positive reaction to the pollen extract in ELISA. The same sera from the 27
children were used as the first antibody in immunoblotting, which confirmed the presence of a band of protein with
70 K dalton molecular weight (M.W) common to the all sera. This band was bound with concanavalin A in lectins.
We successfully purified the antigenic substance of Japanese juniper pollen from this band by the electroelution
method.

The major allergen of Japanese juniper pollen is glycoprotein with 70 K M.W. On sandwich-ELISA, there was
no reaction of Sugi Basic Protein (SBP) and anti-SBP to Japanese juniper is an allergen that has no cross-reactivity
with SBP.
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