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PBS
MW
SDS-PAGE

RAST

ELISA

kDa

HD

HDE

PCA

AT I A Y

-3+ kE 3 9 k&4 = (Dermatophagoides farinae)

Py E 3 vk ¥ = (Dermatophagoides pteronyssinus)

cF Yy H F YU ¥ = (Phytoseilus persimilis)

—HEHREHMEBE T+ X (Crude Mite Extract)

—th BT+ X (Mite Body Extract)

— gt + X (Mite Feacal Extract)
—iEEYHE T+ X (Mite Whole Culture Extract)

Y v B & & % (phosphate buffer)

Y VBB HEEBRAE K (phosphate buffered saline)
5 F 8B (molecular weight)

:SDSAKRUTZHV YU LT IERFEHFIVESR XE (SDS-polyac-

rylamide gel electrophoresis)

" BEME 7 LIS B ESKE (radioallergosorbent te-

st)

" BESREFAMTET]XR (enzyme-linked immunosorbent ass-

ay)

0% ) b v (kilodalton)
¥ N B (House Dust)
ENEBEM BT F X (House Dust Extract)

BB REB7F 7 4 5% Y — (passive cutaneous anap-

hylaxis)
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vRROROKRIU, THEOLLEAETHDI. b ERESEZRHD
F. ZrFPrE-#E&HBOS 0¥ LULREAETHDI LbRL TS,

CLCATERNERBACYEOESY THY., 20 CEHBO
EE. EE8. ERBELEO7 LT OREENZIN. TOPRODED

[t

MENXZ7LIWLTF 2 ELTEDDEEZOMNECWVHEARBTH >~ 18
6 0 £ K IC Voorhorst ”6’@1’)1‘)‘@@*6”!14:*:’(2!’?@*0)
BELbEEL7LIMLFE. FUSFS=_RBE3 IS —E (Dermatophag

oides ) ICE T 3 ¥ 5 ka3 k¥ = (Dermatophagoides pteronyssi

nus L FDp) &aF+ k3 v k%= (Dermatophagoides farinae Ll

TDf )DCHBI_EMNBELMhLELENRTE, ChbD¥ =[5 % house
=

dust mite &t B dh, COD2BTCEAERICERT I I =-_DKXKE%E

EH T s,
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O7 LT o BEEHNSB o w B vy vodhiciEz7z L b F

\l

- R -TOICLEIDEETH 5 & bn'CL\éIE(major) 7
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T. Lhdb 207l roBE5d 37000 F-MHEEBILCE VT,
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L. 0EBENERTHB . Th#l. y=-FEFE7 LV ITVOREHEE,
EENBEESOEBELE TS I VEBREORESLEAR LY., BE T
5o, c5 L HEROH, Chapnan Vo, Y¥ZOEET L AF
O T ® Bantigen P1lT¥ L h 5 BEDDer p | ZHEATERDICHEHL
o i@, Dpofiic+ XM, Sephadex G-75 ,block elec-
trophoresis, preparative isoelectric focusing(lEF)% A v T De
rpl EHEBLE., TOoO®RE®HALconventionalt h 5 A9 — L&
U&Ob\@ﬂf%ﬁ'lb-—-‘jl’:&yﬁ:i%?u»’)"/iﬁﬂ}ﬁﬁﬂéh
e, BELEHREBLCELE--TERNRE- TR, RE 8
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HEExhtfto UDTFTRELCTZNV-—-FTUHU7VLWNWT > (Der p I, Der f
ny 10101200 ¢ s L s (Der p 111, Der £ 111 )
415 oz o mM 1 OXSMOMERRENS<OAMRNBON K.
BEEChObODEETZTVINF I VEREBEEAE IO~ TENR, 27 =
S BENMNEE ATy 16-17,18.19,20,21,22)

TN -1 7T 2ETH-TMTZ7LATERY=HHHPRIIC
E{EFEN, ENTh25kDa, 2 9kDa DEHETH Y. BEOD
FLAWTFVEHELIEENRCOCARETCH S, MBLCEIEHAES L
THEY . BEEBELLT30kla D3 FbHYTEEILCEATL S,
—BF. TN -TUNTULNFE1 4kDa O RBBRODEZETH Y.

RICEBTH D
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N
= 7> — 2 oo #7F O

BMERILAETIREBBEN R EEMNETSHHELTHE, in
vitro TORMEEE L T in vivo TORMEERNBH S, in vitroT D
MEE LT, TBREK. BERKE. RASTH R, ELISA R & & X —
gEHMECcRARLWORTWS, invivo TOHEELLTR., BEHHRET T
9 5 % v — (Passive Cutaneous Anaphylaxis:PCA) R E o — &M
TH 3. PCA REODOEBE. E¥F0HPORALHEL LS LT 5K
BRERLEAGbZEH TS (TBBE) . BEEshch &R, A
b EETIREABCOCEAT S, REERE LT —ER
BB reEitiEoORAAESRKRACEREIH T I L., EHFERLE
THERKEREBNE CIEFEEDE KT &S h ., I &FFB HHTE
L. 20OBRELTHACLEERNNXELS, ECELEEHROERR
EREH b TBEEULEHGKOBELCKFEIDI_ENDL., BERODO
EREAMETAERBONBHHMETES, POA RBRFETH 3
H., EE7PUIINFE -—HEBBVESTLIEARETIES—BALED
BahTw3d,. EBMREESFILERAREAIBHEBLLTRE., —
BEMIECELNEy PR VLLORB, TENEy POSEROBYHEL
EE LEBLLFrEEDELRH LCERBENRIFTH S, EBHNW R
EFANERARTIEE., STHHEHRBETCHEAL, ORCHERR
MEENEET I 2T LATAE ALAL, ¥y EZRBW,
FT0HBETo ko
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Graziano
te Extract: C
ENVEY FPDHD
&2 &ERHHB
PICBRLECM
v P22 HFET
bhif, ¥k
2HILEWVTR
Hohih b, )

o

bOAFFEICREL, ¥R EHAB T+ X (Crude Mi-
ME) TENEy FZRIBMNECRELL, BEL L
MFZ®H TPCA KRB IC KXY, mPIge ik EEBR L
ZORBR. MboTHBERRIECEBEELEELE &
EREAETEBEKRARE TS L. B 5EENhT-FENE
F T 45F Y -"KOREZEUCRTCTI3HEZNEH
. 250D EEBENATEL. &K 0 EF B N
hic (B . o ETR., COoOBLBRERRTER
'EIK‘BFBEL:?&L\’C!X\ CcODERE®BBEL L,

D

&

&

Ny

(1

rTOERE. EERECAWVCECMEdRECHIED Ja 57 — ¥ XFEF

EL. EIVE v

bEeEEBELEESODO T 0F7 - €E¥KEINE v P&

ADEBEBEERETHEIEL, TZOoOHERETNEYy P LEHT7TF T 4
SH¥F YV -BORKZEULURLCI B EEZFHEBLE, EI-CMEGJIC

EET 3705

F-HFRLOWToHELCLFHNERETLLINAS o

F7-FoFHgEt7ZULULIMNF I VEHELtoOBAELCHODNVNVTERHEL -,

1T —-1) EBHHEE XU FH K

CMEZHEERxoma '),
EBLED {28 HEB,. 5FEE0x—-FIT4C, | B

mBELf:o

85 M NaC!

150 ULEY =L T20mlo P B S (0.0
20,002 M vyorBEB&EAE,.PHT.4) =M A, 4 C

TARM XY -S-MBRLBEBELEL., ChE&ES (10,0009 ,
30, 4 C) LEFELEBILDRIT, LFREIDICHERKTIIHR



B, 4 CTERLE, EWAZEERO45u mD X T LT 4l
Yy —TRBR. EEEBRBL_NLhECMEREEEERKXEL =,
FrERNABELEERFE®R L., CMESSBIHF SN #& (dialysate) & L
y ol

& REwY:
Hartley REEE IV E v b (HE200-3009, REEXEBEHH) %=
Ak, EHDopRZ2RI3ES 18- &L, P BREHR
XTI CHERBIEIRBRCEBEONTE, 1THI3MEEL £,

EHoOmMEEBECHT S HEM:
FUT-175(3 mg/kg)® & v Id diphenhydramine ( 3 mg/kg) % & I
BB EL. 34%Ic1 mg protein® CME £& 1 %Evans b-
lue EEAEBE] nlEBRARE L, 309 % C M0 HFE
LOBEICEMLEERE & Katayanad 0 F %20 L& UYME
L ko

CMEBE®ROMBE T 057 — ¥FH:
LDEMIECT, VT vBROEAEZEEH B HY. 0.6 mIEML LR
I gD CMEZ2ZE20HHICHFRAREL =, 30 RICLE
fliicky, HEsT VB AEZES -, ODfFESHEHR. MBRO G
VS v BSOS - EEBEEMELLLY . OATW (anti-
thrombinil ) FHE, oLV -FPATHN(BEREESR) £ b

26)

&Y., £ @&k M| (CH50)IE Mayer- @ & & X YAMEL L,

—_— 7 -



In vitroc @ I 8 7o 5 7 — €& #&:
rTvEBRBENEy PMEIInl&CME (10 mg/mi)0. Tml
CERS L. 3TC 04 , 10 8, 20088 KT ERBE I,
FREgETH,. BESGFIHEISICL+Y T BT OFT7 - €&
wEr Lo FERLELEYBEL Lo

BER AR

| %Evans blueA B R EFAI nlZ B RKAKSHR, EBLER
ENTEy POBBHAICME., CMEBSHAEE & U5 #o-
ontrolE LTO&mMEFE7Z7INTI(BSA) &4100,10 ug/ml
EHAES 0.1 ni/site) Lk, 30 %ICEB®HE Y 0O KA
CTEeE L. SBEBECHEHB  LEERROEZEZMEL. BEZ
ko -,

F7oF-_UVCMERGRAOOOEZABLCH T SEM :
CME (200 ug/mt) 27 70F =200 u/mDEEEREL 3T
CHhaMEKEEL, TO®RRBRAEII mlZENE Y PORAR
5L, &5HIC2 % Evans blue 0.5 nl ZHKAHLES L L, 309
RCEBHEI00RIMVALACTEL, EBRBLCHERLLERERR
DEFZMEL. BHEEZRD £,

CMEEEEBRBXOF IV IOT TS T 4 —
100mg O CMEFEELBX %3 ml@d P B (100 mM, pH 7.4) £ &



Bk, LEPBTEHI L fcSephacryl $-200(7 » b7 ¥ 7 &
Y A5 A (25 X 850 mm) TH NV O T AT T T - FITO K,
BHEHAEO28Inm OB AEAEEZEBEHAOEELL, 5 nld 258U £,
o7 -vEomE

o557 -t OEHEEEL T, t-Butyloxycarbonyl-L-phenyl-L-
alanyl-L-seryl-L-arginine-4-methyl-coumaryl-T-amide(Boc-
Phe-Ser-Arg-MCA: b U 7 & o EE) . t-Butyloxycarbonyl-L-
Valyl-L-leucyl-L-lysine-4-methyl-coumaryl-T-amide(Boc-Va
|-Ley-Lys-MCA: 7 5 Z = » EHE) . succinyl-L-leucyl-L-leu-
cyl-L-valyl-L-tyrosine-4-methyl-coumaryl-T-amide(Suc-Leu
-Leu-Val-Tyr-MCA: ¥ E b U 7 ¥ EH) . succinyl-L-alan-
yi-L-prolyl-L-alanine(Suc-Ala-Pro-Ala-BCA:x 5 X % — € &
B) 20, chbBEIAXRNTRTFIFHAERRIYVYAFLE, 7
oOF7 - EFHEOMBRUTOLSEFT -, EEXHHLEO.1
ml& 0.1 OPB (pHT.0) cEABLELEE 70577 - EEHE
0.9 mI(10 wmol)&ZEZRA L, 37C, 158%MHA Y+ a~x~-FL
o ZOBRIBEER2 nI TREEZELEZE, EBRENZT -7
T ) -4 -XFNY2TUY (AMC) OEXBEE ZEx=380 nm,

Em=460 nm CT® X X ES (RF-450, B 2B EB) LY AMEL L,

D7 -¥O0OE@Ep HOBE:
LToEEARAEZEAVWC IO —7EOERBpHERDL, 7 U
Sy —EBE®E®E (0.1 M, pH 2.0, 4.0) . VT VvEBE&HHR

— 9 —



(0.1 M,pH 5.0) . v EE&HK (0.1 M, pH 6.0, T.

X —EBE&& (0.1 N, pH 8.0, 9.0) - PK.1 7 O F
B & L TBoc-Phe-Ser-Arg-MCA | PK. 2% &K UPK.37 o
£ B & L TBoc-Val-Leu-Lys-MCA ZRH Wz, ¥ =7 0
EEREICERLEFETCHEL 2,

ToF7-EFfoREEHELHT 53R

0) , b U

7 -t o
57 - €0
F7 — ¥&E

PK.1,2,30% 7 o>7 - %0.1 W o P B (pH 7.0)T 37, 45,55

COEREEHET. EBMBMA Y+ ax—FtLE, BHELET O >

7 —¥E¥EHE%E,. PK.17 05 —7 ¥ D1 & Boc-Phe-Ser-Arg-MCA

*EHELT.,. PK.2BE LS UPK.37 O
Lys-MCA ZEZEH S LTHWLARE L L,

NI

EBAEO ST OF 7 -—FEHRHCERITT & E:

7 — ¥ T (3 Boc-Val-Leu-

UTOREBEREASGILIUCUEH®RMEAZRANWT., PK.1,2,30% S O

7 ¥l Tz BB L, aprotinin(bd 5 o — i

NA4 T ) . MR-20 (

1

59 9w U ¥ HH®E)

. soybean

trypsin inhibitor(SBTIl, ¥ 4% w44 ) . N-tosyl-L-lysine ch-

loromethylketone(TLCK, R 7 F FBF £ B ) . N-tosyl-L-pheny!

alanine chloromethylketone(TPCK, R 7 F KR BHFE B ) . leupe-

ptin( R7F FHRMK) . 3 - FEBR (f0%#HZE)

~ FUT—“TS

(7 %+ v EREESR) . L—-—v 2574 v 1EBIE (cysteine, [H

BEdP) . EDTA (3 {%) . EGTA( £ H{LFE) ,

PK.17 o F

7 — T IdBoc-Phe-Ser-Arg-MCA Z EF & L T. PK.2& & UPK



3 o5 7 — ¥ TldBoc-Val-Leu-Lys-HCA ZEF & L TE T
oF7-EEBEEMEL L,

BExa@BEHYNVNIOT T STT 4 —
CMEBHEEZ®XRXS5 75 L %200 mldPBS(0.085 M NaCl%E & ¢
0.002 ¥ PB,pHT.4) IKB® L. 4 CTINkBARERBRZ &
mL. EXRBEMXBENCESIEISCHELE, LFLELLE %
=4 (10,000 g, 1KME, 4 C) THE®R, TBSBEE30 ml O
PBS IC®EM L. PBS T4 C, 1TBEEWLEL, EEFERAYTF UL
vy a3 —Jv (MW50 kDa FERHE) ZRA O T2l &RE & .
PBS T4 C, 1 BEBEHRHLEL, ERER. BYBEICDINTE L Sep-
hacryi $-200D A 5 4 (50 X920 mm)ZE AR OWT X N 2 O T 5
T4 —%EFoFrke 10ml IJoEBEL, EHEHFOSTOF -7
rEHEEZHMEL L,

FLWF v EEOME
7L vEHMITELISA B X > THME L o, Sephacryl $-20
0 O£ B4 %PBS TI100 EICHFRL., TD0.1 mlZBr-CN F#
LBEL:EEX 7 LLS vERBE LRz L2 , 28T
1 B A4 v F a2 ~X— b, 0.1 NaHCO3 TREZE®R L. WV T
1 HB—xT¥% /) - N7ZIVv((pH 9 ODEERTIHBBMRKE S HEX
EEOEHEE To v s Lk, TORTLAF YHEBREE 0
.1 M NaHCO03 T 1 H. 0.1 M EBB&HE &K (pH 4. 0)T3@E®HF L

fre PWTZOE#HIEICI.O05 ml O — W ULUEE MRS =0iF (R



AST z:7—>4)§ﬂui37°c3ﬁ'fﬁﬂﬁ$éﬁ\iﬁﬁf&\o.()ﬁ
nlopHSY by -—EERME P IGE & (7777
) CEETCIGHMREEBEESE L, PEC3EER®H. 0.2 nlD0-=

b- B-D- A3V PES /Y FBREMA. 31C 2

I

[ = B A 2
BEREEB®Z. 1.5 nio0.1 K NaCO3 RETRREZEELEH -,
20 nmo X EEZTHMEL. TLIT EHELLU K,

1 —2) CMER - TEES L EOEZETBELH T SEDOMER

CMEZBRABEBELEBCERILIOEZTAEALELY T
5FUT-115(t vy v 7o 57— ¢¥HEEA) ofFfRZEFig. 1-1ExRL
=, control BEIC B X TFUT-175 , diphenhydramine M 5E & T
. FCREBLEEEENDEAEATH Y. HICFUT-175 B
cErOWENKEMN> T, Elcontrol BT, 8P EHICS
WT7F745F Yy —BRENKNBH NN, FUT-175 BEH T
8B th2mMoIsrBH DN, £icdiphenhydramine ¥ 5 8 (n=T7)
TR, 2< O Hh-o>f,

1—-—3) CME#HESEBoomME o 57— £ FHE

CMESRABRERSEHOINY 7Yy HBTOF7 - EFHOD3
BlToFEHIX, 4.540. 44T H >, —hH. CMEBKARER®RE
#® T, 13.245.90 TH Y FEHEMNE ALK, Thrombin, Factor X
a DEBABEERN CH3ATIHNE., CMEEERBVIIED L.
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BHEDLH0%OHEL ERL M (Table 1-1) &
— 4) In vitroTc oM 7o5F7—€FHE

in vivo TEEZ2aEnhfCMEKKB3EY YT oF7F7-EFoFEH
EHmMhifE. EOBEEZALTCELSIBDOMESS N EERT 5 L
Bic. ENE S PP T BMBEICin vitroT CMEZFM LU 2 (F
ig. 1-2) CMEZHmHHBICEMIIELEIY., BHEREIERS
nbuif/“/ﬁ7°ﬂ5‘-v7—ﬁ%ﬁli_t$—bf:o

- 5) CMEEHARABEE C LI MEERBE O X E

CMEZHABRESE L., OEFBAENNAETEINNE S NES L 2,
BSARLUCMEEZEWRHAABCRELAIT:OEZTAEE LEXH
Kot —HCMEIEF. 10 ug/mlBERCEHTSH®E (L EE
BEoLEERLRE (Fig. 1-3) .

—6) CMEdD Yo7 -—-¥FH

S —HE It H T E200kDaEE O
MEET S o EnBEETRT LS L) |

AFESBEBCHNMADE
CTCMEBHIC SO
S7-EEFHENEETINE SRS L L (Fig. 1-4), CME &

AN Ot

mM#E, e ETEOREM CEICILAELDAIELESIE T oD F7 —
FHEIBBEEAEENK, OBIFEFEFMORLENNTDH PY T &Y
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oF7 -—E¥FHEINBRBEN M (Fig, 1-4),
— 7)) Aprotinin IC & 2 HEH®M M © i1 &

CME % aprotinin tHICEBELEbBODEZEENE v PHAICE
EU#&EZ A, aprotinin EEFRMBICEXTEHEE (p0.0DIC R B
PHEEOMB NBE]H o - (Fig., 1-5 )

—8) CMEHN¥ VW ow bS5 7 4 —-—SEYh STosr7-—-EF
i 3

CMEY NN 02 IS5 T 4—-SEBPOTo0Fr7-—-FFHE
Fig. 1-6 ICR L 7=, MW60kDa B @ L & Ic . % B Boc-Phe-Ser-
Arg-MCA & & U Boc-Val-Leu-Lys-MCA M Ak NMFT 3 T o577 —
PR EBEIhit, —H., WI308 & 20kDa HEOREL. &
B Boc-Val-Leu-Lys-MCA & & UfSuc-Leu-Leu-Val-Tyr-MCA % %k
BMT BT 07 —EEMENBRBEANL, EESuc-Ala-Pro-Ala-
HCA EMAKBIMT 37057 —FEHBUEITARTOABLSE VT K
MEhfbholkoe 759 >3 »No.5T & & 58, 66-68,71-73 %

%

& 27T - L T. nh#FhPK.1,PK.2,PK. 3B E L =,

- 9) &7 o

s
\1
|

FOBIRLZHNHEE

a) § 7057 - FODEHEPH
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Fig. 1-6. Protease activities in the gel—filtrated CME. CME was gel
filtrated wusing Sephacryl S—200. Five milliters of each eluate was
collected. The protein content ( — ) of the fraction was measured for
optical density at 280 nm. The protease activities in the fractions
~ were measured using Boc—Val-Leu—Lys—MCA (O), Boc—Phe—Ser—Arg—MCA
(®), Suc—Leu—Leu—Val-Tyr—MCA (A), and Suc—Ala—Pro—Ala—MCA (A)
as substrates.
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PK.17057 —EOE#Ep HIZT7.0- 80T H >k, —FH &HEBo
c-Val-Leu-Lys-MCA Z AW/ B OPK.2&EPK.30OEHE p HIE5.0 T
H o f(Fig.1-7T) o
b) MBILLZ T 57 -~ EEHE~NOEE

PK.1,PK.2,PK. 30 & 2 ® 7 o057 —EFHER., 45C. 405 H O
moEECcEYEhEFh, 20,60,50¥ ETFT L+, 55°C TOPK. 1D R
EEBEHA% TS > b, PLL2,PK.3 0T 057 — €FHE,
55C. 200 BMABICEYRLEICEKRAL L (Fig.1-8) »

c) EEHEO o F7 - EEHLCREITESE
EEBEREOSToFrF 7 - FPEREILCRIEITEE ZTablel-2ICR L T2,
PK.1®o 7 o557 — ¥ EMHEIdaprotinin, HR-20, SBTI, FUT-175, TLCK
™ leupeptin L > THEZINE, ¥ XF A4~ PEDTA,EGTA & PK
ioFHEcEE s b A hhok, PK.2EPK. 3D T 057 - ¥R
# [ aprotinin, MR-20, SBTI, FUT-175& TPCKIZC K » THE E & h & »
> f=Ht ., TLCK, leupeptin® 3 — FEEBIC X > THE=Nhk, ¥ It
Y XAF A4 v LEDTARPK.2&EPK. 37 0577 —EEEJEHILL 2o
—10) CMEODOO I A XS BE

a) 60 M HERLFBIYrNIOTPTS T 4 —-SEHMPO T F
7 - FEFEHET7ZLULINVNSY VEE
CMEODBIN A MK LHESD®E % Sepahacryl $-200 S N & o
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Fig. 1-7. Effects of pH on the activity of PK.1, PK.2, and PK.3 proteases. The
PK.1 protease activity ('O) was measured using Boc—Phe—Ser—Arg—MCA; PK.2 (@)
and PK.3 () protease activities were determined using Boc—Val-Leu—Lys—MCA.

PK.1 PK. 2 PK.3

100-1 - -

50 4 1 -
Z
2
Z
B
£
>
N
LICJ o- - -

0 10 20 30 40 0 10 20 30 40 0 10 20 30 40

Incubation time, min

Fig. 1-8. Effects of heating on the activities of PK.1, PK.2, and PK.3 protease.
PK.1, PK.2, and PK.3 fractions were heated at 37 (C), 45 (A), and 55 C ( A)
for 0—~40 min in 100 mM phosphate buffer (pH 7.0). The remaining activity was
measured using Boc—Phe—Ser—Arg-MCA (pH 7.0) for PK.1 protease and Boc—Val—-Leu—
Lys—MCA in 100 mM acetate buffer (pH 5.0) for PK.2 and PK.3 protease.
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Table 1-2 Effect of various agents on

proteases.

the activities of PK.1, PK.2,

Agents Concentration Inhibition, %
uM
PK.1 PK.2 PK.3
Aprotinin® 1 14.9 0 0
10 219 0 0
MR-20° 1 219 0 0
10 29.2 0 0
SBTI 1 28.5 0 0
10 36.7 0 0
FUT-175 ] 33.1 0 0
10 432 0 0
TLCK 10 70.2 72.1 67.5
100 86.2 89.4 91.8
TPCK 1 6.0 0 0
10 13.0 4.6 0
Leupeptin 1 86.9 93.8 93.0
10 94.7 97.1 973
lodoacetic acid 10 0 81.6 83.0
100 9.7 92.5 96.9
Cysteine 10 0 -1.5 -103.1
100 0 -276.7  -4203
EDTA 10 0 -28.4 -13.1
EGTA 10 0 -59 0
* KIU/ml

® U/ml.
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2 b 57 4 -—TEbiEHBE LR (Fig.1-9) . PK.1&PK.20 7 1O
F7 - EFRBRHERY>FEHGLS £ U30kba LB ICHED S h /o BPK
32 20kDa DR BILEBHEHZEINEMN -, ZLISY Vv EHERSEZE X260
,30,20kDa DL EBEICHEE T h o,

b) 0% BAMFERAIBY VI OoT b T S5T +-BBYHHRDSO0F
7 —E@FHEETLLY VERE
CMEODGBI% BAaMBERILEHE % Sepahacryl $-200 H i 5 o
57 4 —C&blSBELRK(Fig.1-10), W PK.2 ¥ U
PK.3 7 o557 - ¥EFHEHMNBINEL20kDa OB HEHEZH, AE
CohooSEICELBOUTZT LY VEENEHRE N 2,

E ¥

DENEw PIECME % in vivo THET I L, HEFBEOR
EnzZHvonikt, COB, MY T YBEITOFT7T-EEFTHOD
EREATHNEIUVHEGBORLNB O oM K,

@ CMEBEEIECH P TYvyHETos7 —EEMHEABHRETN L,
@CMELsCABLHZ VR CMEHEEISHEMHICEY YT OoF7
- FPREEAEsRABRBESRSA VREBERARE TS LE, WT HIES
WThHhmMEFESTEEOOAENDRMET I,
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Fig. 1-9. Gel filtration pattern of supernatant. The supernatant of
the ammonium sulfate fractionation (60% saturation) was applied to a
Sephacryl S—200 column, and each 10 ml of the eluate was collected.
The allergenic activity (O ) against anti—mite human IgE was detected
by ELISA, and protease activities were measured using Boc—Val-Leu—Lys—
MCA (A) and Suc—Leu—Leu—Val-Tyr—MCA (4)-
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Fig. 1-10. Gel filtration pattern of precipitate. The precipitate

the ammonium sulfate fractionation (60% saturation) was applied to a
Sephacryl S—200 column, and each 10 ml of the ecluate was collected.
The allergenic activity ( O ) against anti-mite human IgE was measured
by ELISA, and protease activity was detected using Boc—Val-Leu—Lys—MCA
(A) and Suc—Leu—Leu—Val-Tyr—MCA (A).
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@ CME % Sephacryl $-200 TH WP o< bT 57 4 —-%15 <&
RFEOELBZIBEOSTuF7T —EFBENBHSIAI,

®PK. 1705 7 — £ IEMW60kDa HEOMBIRKRB . EHEBoc-
Phe-Ser-Arg-MCAcd & W Boc-Val-Leu-Lys-HCA &m}ka}ﬁ L. =
®E M Eaprotinin, MR-20, FUT-175 ®SBTIK & Y ¥ 7T o577
- FEHEALCEL--THEZRE T L,

®PK.2&5 K UPK.37 057 —FEEL2MNKWIIOE & U 20kDa @ I &
KB ®EEh. EEBoc-Val-Leu-Lys-MCA 5 & ¥ Suc-Leu-Leu-Val-
Tyr-HCA Z MKk S BL. Z 0 FMHXTLCK, leupeptini® 3 — F & B
CE->-THEES5H, YZA5F4PETAL XK > TEHEIRETH £,
@PK.37 o057 —EEHROXBAANRROETBRSBICEEL. C
OSNBEICEEFEBREELCE W LAYy FEER S L,

E =
CMEELRITINBEZTEFRELLENLE Yy PECMEEBEBEEZED
BHmesHRAKBRE T3 L, BEELhEHHELE ToMmE=EB KN
NEFT B EEBICT7F T 5F Yy -BEEBERELETCLLE, O
FER L LTUTOIDOEANEHN I, ORALCLETH LR &
ODHENBIELLH, HENBEARAERLEEEZ LT 2HEHNIECR S
BEEhTULEohk, Q¥ HEIBERERPLEET . E
BELEbLbhEENEY PRI CLBEREEZTTCLE, @ N E
w blE. ZU AW -ERBLUADFEREHNLERTRETL 2,
ARENZ LI - RECERTZ0n. 7 LAIE -RELO
hNEEBHIIOCRDEZENINDOBELEFTER., AEREDOSE D
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RAST3 . ELISA R Z Z#H W in vitroTH EBENRGEERHT 3 2
tThHd, Lh Lo FEzERITSLDOomE (MEINE
FIgE i) HERELBVWTEEERBINLT AN L. £ TH
DEETCEBRBLES &R B,

Do 2FReddshbcR. REZBEELTLEZNVEEODOE
WEw PTCEESENRRERITIMNESHhBHAFTLIONBEENDTH 5., %
CTEEENEYPECCMELERORAAZBERABRELL, £
OER, SHepchEERAEOARNESL S REHMICTFT 0T F
s —BERBRMNBEEIhfc, COZEhE, RALEH LULERR GO R
EhRT XY, AN BEABFRCLEELF2HHNCERBEMAES
NTLE->~EETREERIEETEL,

RECOOHAERELDOWTREFEMA L. BRAOKREBTREEZR
HamBmEFLELTHE. Ino 52 OBETZY-—ARBEA X,
Patterson 530 OHEFTZ TSI VEABEAR. RETEHALR

¥

E&f’ﬁ#w“) EENRBEZThTOEIHN., ENEY PTOREE L O,
lc bk, BEAREEZFTITCOLENESHNERERAT 3RO IC
. in vitroCH EBSENIqE REEZEHTIO0NERTH I NA
T THoto TEoT. invivo TOERERS L, ERENT L
LoEEEWEXNTET

MVE - O RBETHDIEE. ERY b
vEHEMLEIREE R KN DE
#

n

1

3 E¥FcHhHhsdz, F_THEZRYS
A N3O EEALEL, EREToOLBER., Y7 x227EFJ5IVH

B LY. NEZBEOAELREEDH NS LT EL N K,

Ui

EEBCHWE Y 7z VEFSEIvOoORERBR, ENVEY PEBD

37 LY -—REEREL2LCHHACETIETCHBILHKT TEDL D
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Tk, cO-&EhD, ENVEY PPFBRABEEZEZIT T 3 REHR
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. E
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CME

(NH4)2SO4
60% saturation

| 1
ppt. sup.
I

DEAE Sephacel (PB pH 6.0)
|
DEAE Sephacel (Tris - HCI pH 8.0)

|
- Sephacryl S-200

|
Chelating Sepharose
o
Sephadex G75

Fig. 2—1. Diagram of the isolation procedure for cysteine protease.
sup=Supernatant; ppt=precipitate.
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Fig. 2—2. Chromatography of the 60% ammonium sulfate precipitate of
mites on a DEAE—Sephacel column (1.5x10 cm) equilibrated with 0.02 M
PB (pH 6.0). The linear gradient elution was performed with 0.02 M PB
(pH 6.0) containing sodium chloride from 0 to 0.3 M, and 5 ml of each

eluate was collected. FI=Fluorescence intensity.
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Fig. 2—-3. Chromatography of Fr.1 (compare with fig.2) on a DEAE-
Sephacel column (2.5 x7.5 cm) equilibrated with 0.05 M Tris—HCl (pH
8.0). The stepwise elution was performed with 0.05 M  Tris—HCI,
containing 0.2 M NaCl (pH 7.4), and 0.05 M Tris—HCI containing 0.5 M
NaCl (pH 7.4). Aliquots of 5 ml were collected.

— 42 —



0O N0 O N
o > 4 & X
s R9 g9 c
v v v v v é
0.757 Fr.3 - 15 :_E: - 2,000

= i
Q -
g = O
0 o ~—
0.50 =10 < >
© c £
~ = L -—
£ 1JOOO 8
-~ s Q
= 0.251 -5 ® 5
< @ o
T © 9

D
= <

L o

0- 0O o ‘-0
[ T T T T T 1
20 30 &0 50 60 70 80

Fraction No.

Fig. 2—4. Chromatography of Fr.2 (compare with fig.3) on a Sephacryl
S—200 column (2.5 x 88 cm) equilibrated with 0.02 M PBS (pH 6.0), and
5 ml of each eluate was collected.
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Fig. 2—5. Chromatography of Fr.3 (compare with fig.4) on chelating
Sepharose 6B. The column (1.5 x 8 cm) was chelated with zinc ion and
equilibrated with 0.05 M Tris—acetate containing 0.5 M sodium chloride
(pH 7.5). The samples was eluted with a stepwise decrement in pH of
the Tris—acetate buffer; pH 6.5, pH 5.5, pH 4.5. Aliquots of 5 ml were

collected.
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Fig. 2—6. Chromatography of Fr.4 (compare with fig.5) on a Sephadex G—
75 column (1.9 x 77 cm) equilibrated with 0.02 M PBS (pH 6.0).
Aliquots of 3 ml were collected.
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Fig.2—7 Double immunodiffusion. a: Result between sample (the final preparation)
and Der f I (Dfl) with anti-Der f I (aDf) sera. b: Result between samplae (the
final preparation) and Der f I with anti—crude mite extract (aCME) sera.
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Cysteine protease

1 10
NH,-Thr-Ser-Ala—Cys—Arg-Ile-Asn—Ser—Val-Asn—

Der f 1
1 10
NH,-Thr-S er—Ala—Cys—Arg-Ile-Asn—Ser—Val-Asn-

Fig. 2-8. Sequence of N-—terminal amino acids comparing cysteine
protease and Der f I. Der f I sequence data were obtained from Heymann

et al.[8].



Table 2-1 Amino acid analysis of cysteine protease and Der f |,
Data of amino acid compsition of Der f | was obtained from Yasueda
et al. [44].

Residues /100 residues

Amino acid Cysteine protease Der f I

Asparatic acid 1
Theronine

Serine

Glutamic acid i
Proline

Glycine 1
Alanine

1/2Cystine

Valine

HMethionine

Isoleucine

Leucine

Tyrosine

Phenylalanine

Histidine

—_ kN A = N ODO WN OO OW
O O ~NNN~NO®BO~NNNODODON © W oo &

Lysine

Tryptophan

M = = W = = H = N DN DO W wWw G =
~N U W b WA NDDROO=NO~N~NO

Arginine 6. 3
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Fig. 3—1. Chromatographic patterns in purification steps of trypsin—
like protease D.farinae. (a)Anion exchange chromatography on DEAE-
Sephacel (1.5 x15 cm) equilibrated with 0.02 M phosphate buffer (pH
6.0). The linear gradient elution was performed with 0.02 M phosphate
buffer (pH 6.0) containing sodium chloride from 0-0.4 M ( 3 ml/tube).
Fractions from 122 to 129 were collected to obtain the trypsin—like
protease. , protease activity. ———, protein. (b) Gel chromatogra—
phy on Superdex 75 pg (2.6 x 80 cm;3 ml/tube). Fractions from 40 to 44
were collected.
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Fig. 3-2. SDS-PAGE pattern of purified trypsin—like protease from
D.farinae. Samples were analysed on 4—20% gradient acrylamide gel
under reducing conditions. Lane 1, marker protein. Lane 2, starting
material (MFE). Lane 3, purified trypsin—like protease. Lane 4, Der.f
I. Lane 5, Der f I1. -
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Fig. 3—4. Effect of heating on the activity of purified trypsin—like
protease. Protease was incubated with 37( @ ), 47( A ), 56( A )C for
5-60 min in 0.1 M Tris—HCI (pH 8.0), and the remaining activity was
measured using Boc—Phe—Ser—Arg-MCA in 0.1 M Tris—HCI (pH 8.0).
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Relative activity(%)
Substrate 0 20 40 60 80 100

| 1 1 1

Boc-Phe-Ser-Arg-MCA
Boc-Gin-Gly-Arg-MCA
Boc-lle-Glu-Gly-Arg-MCA
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Suc-Ala-Ala-Ala-MCA
Ala-MCA

Fig. .3—5. Substrate specificity of purified trypsin—like protease.
Trypsin—like protease was incubated with various synthetic substrates,
and the protease activities were compared with that obtained by wusing
Boc—Phe—Ser—Arg—MCA.



Table

3—2 Effects of various inhibitors on the activity
purified trypsin—like protease
Concentration

Material (um) Inhibition (%)
Aprotinin 1 KIU/ml 99-6
SBTI 1 99-3
TLCK 100 50-0
p-aminobenzamidine 1000 579
FUT-175 1 99-4
Leupeptin 1 98-0
Antipain 10 91-8
TPCK 10 0
Chymostatin 10 0
Iodoacetic acid 100 0
E-64 10 0
Pepstatin 10 0

* KIU, Kalliginogenase inhibitory unit.
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Fig. 3-6. Allergenic activity of trypsin—like protease to 23 mite
allergic patients’ sera. Allergenic activity of trypsin—like protease
was measured by fluorometric ELISA. The hatched line means cut off
value. Cut off value is 100 fluorescene intensity (F.I.). It was
determined using sera eight skin test negative control subjects.
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Table 3—3 N-—terminal amino acid sequence of trypsin—like protease,
D.farinae protease, Der f III, Der p III and other serine protease

Protein Sequence

1 20
Trypsin-like protease I VGGVKAQAGDXPYQIXLQX
D. farinae protease IVGGVKAQAGDXPYQISLQS

Der f 111 IVGGVKALAGDXPYEISLEYV
Der p 111 IVGSEKALAGEXPYQIS

Hornet chymotrypsin I VGGTDAPRGKYPYQVSLRA
Bovine trypsin IVGGYTCGANTVPYQVSLNS

One letter code used for amino acid sequences. D.farinae protease,
Der f III, and Der p III sequence data were obtained from Kohmoto et
al. [56], Heymann et al. [15], and Steward et al. [14] respectively,
whereas hornet chymotrypsin and bovine trypsin sequence data were
obtained from Jany et al. [57] and James et al. [58] respectively.
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Table 3—4 Amino acid analysis of trypsin—like protease and Der f III.
Data of amino acid composition of Der f III were obtained from Heymann
et al.[15]

Residues/100 residues
Amino acid Trypsin-like protease Der f 111
Aspartic acid 11-8 11-6
Threonine 50 59
Serine 7-9 8-8
Glutamic acid 11-4 9-7
Proline 5-1 52
Glycine 12-2 11-4
Alanine 69 6-6
1/2 Cystine . NA NA
Valine ' 80 67
Methionine 20 2-1
Isoleucine 6-3 63
Leucine 6-1 7-4
Tyrosine 4-9 3-8
Phenylalanine 1-5 23
Histidine | 2-1 2:2
Lysine 55 66

Arginine 33 34
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BEgcs0TREDNNERRLCE -
EEEBEL. EAHMDGY ZEZKREL
53, CHOULTEREFODY ZEXEET
CdFB3RYIoF - NVHERHED BN
sandwich ELISA KR IC & Y BME L. @&
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LREELILREREZET S, &£ 35T,
vZ2AF4qvSoFr7T-ETHY. &
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ho 7077 —FEHEEBELCLTYFE7LIS VEBEEZH#S
ZoeEnTEMBLAGENL, ZECT, COFEEERS T3 £y
.AEASBsSTR., EREMETI+ X (House Dust Extract: H D E)
O ToF7 - FTEHELELIYEEZLISFVELEZAZRL. BEo
DEEOEHEELCODOWTHENZ,

- 1) EBHHRE L UTHE

HDEO®:®HRS:

FEEFIVERLECI OHOREOEAREZR WL, Ch
SDDERERIANT, R EH (0.3 mm) | fine dustdD HEY
Bht-, 100mg O = AN E %0.058 PB (pH 7.4) 5 mllC BB & H,
ERER2EMXY -5 -—@BB L. HELEL, ChZEEDCT500 ¢
, 158%%,4C) L. 20 LtF%20.80mu D F*XY T LYT 4 NF-T

2EBAL. TOoOBREKEZHDELCLLTRK,

EE7 LMY VI % R

TRERCEITNLITEREHEOH S, B, Aa8E. EEEHL
VieRy POEHEDODTZLANF V£ X (4 48) B, THRBEH
B7LILULHY X995 FITF R (BEBEER) TRWE,

ENEROY=-—HOHE :
ERE g0y _HEXFBEHET., AEL L.
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HPLCY¥ WS ow bS5 7 4—-—IC&35HDEO®SHHE:

8BMHEDODHDEIDWT, £mM10 ul % TSK gel G3000Sw ( 0.
78 X 30 cm :E YV —) iehF, HPLCHF WS a<x bT 5T 4 —
%% o =~ (Buffer:0.05 M PB, pH 7.4, flow rate:0.5 ml/min)
0.5 mIT o4 EL. EYEBHRO MY T E T o7 -—EEKEZE
BE Lk,

SoF7—-—EEFHEo0RE:
HDEXUVLEEZLIMVYF vV F X0 To577—-EEFHEOHR

ik, MCA BB RT7FFEEEROVET1ERLELTHTE - Lo

FrEBEABRTITFIFEERIRBEIEZTLEL 2,

E®7ZLINT Vo
Der f |,Der p | & & U'bDer f 11,Der p Il BEEHKEI. K

B+t (BEXHEERR) YHEE=h R,

9 FHMEFEZ O g6 5 H

EHEBEET L& YHESESENDer f | ZEH & Dconplete Freund s
adjuvant (¥ 4 73 %) B L. D 1nl%E Y Y F (New Zealand
White) o R FTEBHEHE yRRCcI1AMEBECHABEH L, BERO
EHMNGIOBEBEC2HENZE L., 99 FHDer f | OFER/L. &
bhbtfmBFEOAMEYy VAEBRERETCAELLES S, 8T
Hol, TMEFEOD—BHNDOBEREWN &Protein 6 BT AIRKKYIg

6 S8 %=/
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g6 0)[:"2”9“/1?&%75)

WAoo Iigs 5@ (5mg in0, 1M NaHCO 5 ml) T2 X F Ik

3
WA TF7 I RICEB®BLUTMELT mg/ml O N-hydroxysuccinimidobiotin(
S ) OBRE, HS500ul EMA. BERTCTEELEL., 4 5K %,
EiEEREAS™ %borate buffered saline, pH 8. 0T E&H L L =P-10

AS L icFEMU. void volume K BH T B3 EFF 4lge % 8,

Der f | & K UDer f IIZSE0DHE

HDET®H®HOoDer f | ﬁé@ﬁﬂili\ #« Pt B @ sandwich ELISA
CECTHEE -0, RUXFLUMBRTA I OT L — b (
Immuon 11 ¥4 F v 5 v V&) OFwellll, 0.1 0 RBEE®F &K (
pH 9. 5)T 2 ug/ml @O ¥ Der f | Ig6 ®0.05 ml Z M AZ. 25C
T1BHEE L. XWTI1 welld Y 0.05 %¥D Tween 20% & & PB
S (pH T.H®ERZBOO.3I MIT3I@EHERLIEL, XKWT3IXNEFF 2z
{ welld Y03 miFEML., Joos v 7eiTFhorht, LRHES
WBTCTT L - +b&E 4B KHH®K. 1%¥BSA-lactose THERLEBHEH 7 L
WY v DEERK(0-0.16ng/ml), 3 hIX 1%¥BSA-lactose TH
R LULKKHDE®B#® (10,100, 5 01000 FRAE) £ 1 welld
~Y0.05ml MMX. 25CT2HEBEASA YFarx—-—bLEke TZOBRT
L—PFPE24EFERL, XTOWTEFF oL LUEEROLFO (g6 8 B (
Bt Der f |l—=1 ug/ml ) %1 wellZH = U 0.05 ml N 2 25°C T 2 B
A YFax—-+L, BUAEBE®RSRELRL, ETOHE. welllZ 1¥BSA-
lactose TAQ0OBEEHF R LEXR ML T P77 EY Y -BFI ¥E

RNWVFF+ v ¥ — ¥ (HRPOE &% (BRL&EDO. 1 ml Z W X . 25°C T 1
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BEEA Y FarR—-P+, VT 4EEZERE, BEE (0-Tx=bL 2P
7)) #1 welld Y01 miinZx. Eiﬁvsoﬁvﬁﬂﬁﬁfim’&ﬁ
Eotfho BBBRIC, 2NEEBO. 1 mIZMATCKEKEEFLEEB., v4 5 1
T LU — b REF (MTP-22 do0F+8EEE) £ TA490nm OB EZ Al B
Lo EERBILIIBEAENOEEMBEHE, ZoEEHE
WS HDE®RODer f | BEEKDIE, Der f 110 JZE I FKI
b0 Kk ECE S, TabBber f IIBBERME /) 50 F — I
ok (15E11) Z 1 2B, £ 2 RN EICHRPOE H & & 72 De
rf IIBEEME 2 0F - b (13A4) % B O 7z sandwich EL-

ISA FZIc &K YUDe r f Il SEEZHEL =,

@7 LIHF viEMH (allergenic activity)®d @l &
HDEOZ7 LNV vEHEORAER., F1E0HFERECRL, T
B & HDE % Centriprep, 10(M¥ cut off 10kDa: 7 = a3 » &
) T2.5 EBICEARB®R., COBEBE®BREL., 2EFERRITE RE
FR L. Br-CN FH{EBELRERLEEY L, HDERXY T 3 19 M
FELLT. TEHEHDE (BEE&R) ORIV S v FFXPTEER
EE 7 - VhHEERLVE, REET#H. SHDELDLTHER
RpmigeEd & o, :n&975F—®00420®E%100 HEEE &
L. EHDE&HRARODOD,,, BEEESE (%) CE#®L, 50% &
AEBERTHODEORERE (MUBEMRY) 26 & Dk, 50
%R SEENIINITHEBEEITL3EANOREZ0.01& L TX
Lt )DTHBHDEORTZLIWFVEEZT1 L, EXHOEX

bm%ﬁ&bf:o
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¥ — i E & % (antigenic activity)® #l &
RY ZXFLvEISRZTA4 70T L - b (Inmulon 11 ¥4 F 455
vy V) OFwelllz, 0.1 W REEHK (pH 9.5)T 100 £ FR
LE&E&HDEONO ml ZmA. 25CT 1 BMBELE. XRWOLWT1 w-
ell & 7= Y 0.05 %D Tween 20% & & PBS (pH T. )% B2 A& 0.3 miT
3 EEHF L, ROUT3X%ESFrel welldBFY 0.3 mlFE MU,
Joyw F v IS ETHE>»>RL, LRERERTITL - +ZE 3 E HSH®ER.
1%BSA-lactose CTI000EFR LV Y FHRHCMEMFET welld
f4y 0.05 ml hn % . 25°¢‘62ﬁﬁiﬂ4‘/#1&— LT ZED®&T
L-btZ4EERL. ROUTHIOEFECHFRLICBAEI Y EXR I F
FVvY-FEFEHRPOE S FPFH OV FRE (B v RIVHE) 1 well
H2Y0.05ml MA2CT2REAYFax—-—FL, BU4EHK
B LU, TOHh., welllc, EH (0-7 ==V

\

7 I vrvAaR)O
1l mlZMAXT25CTCINMBRERKE 2174 -

i

c MBI, 20NF B
0.1 mlIZEZMATREZEELE., T4 707 L — b+ ¥ES (MTP-22
3 0FER) ICTA490nm OB EEZHMEL., COEZFEHDEO
y-_hmEEEEL L,

—~ 2) Der f | &K UDer f Il assayR D RHE o0 &

Eawk¥=IcEDFf, DpEHENRIC2DT N —-—TDEE

7 LWy v, Der | (Der f |/Der p 1)Y& Der 11 (Der £ 11/Der p
(1) MBH B, F CTher f 1| E&EUDer f Il assay RICREFT
Der p | 8L UDer p IIODEE - EEHMBEENIYESZ Z LEC &0



TFig. 4-1, Fig. 4-2125®k Lk, Der f | & & UDer f 110K K
BEIEZE4A 0.16 ng/ml , 1.25 ng/mITdH 3 H, BRELLICDer p
| % & UDer p I1IEx L. 50-100fE L EDREE TDer f | & & U
Der f I #@ETE, HD Eh@dDer f | & & GBDer f IIGE
DEENHNENTE TH 5 ENHBA L, XfcDer f 11 & Der
p IHEE LS ERKET 20 FZERAR T, HDEHhDDer IIEE %
MELE, chbDODFREBRBWT, HDE dhobDer f I,Der f 11,
U CDer IIEEZHMUEL., CThEKY1 5 Lfine dushIZ & FE
N3ETE7LILY v EBEZEHRELRE (Fig., 4-3) . ERE 1 Y 5 A
mjc 2 ug U EoDer f 1 28CEBE. 30HF12HTH -
= o

4—-—3) HDEHRODZ7Z L IF viFEHE

VW vEHERERFRBBELLTENELLR
5 b — X, 0D420 TO0.7-1.2 O E %= xR UL,

#HDE®HRO7
BEALTOHEBOD
ErREA R $ %
CREFRABOB B O EERARCEBRULLREMEF
9. 4-4lc R Ut, 50% S BEHMNO0.01(1:100M%) THSHDE
BEop7 LMY vEREElIELEBHEO, SR OBRAN OB ORNTH
%Fig. 4-5m L., BEE OV I1OEHREE (12.82)0 k3 #HT0

8 N8 T N

G

I8 - v hhHUBELMLTOLE, XL y ¢ 8

(1

{g‘t‘-‘&')t:o

4 —4) HDE®HR®DOTo5F7 -+t FHE
Py Fy BT OFT7T - EOERARTF FEETH %5 Boc-Phe-
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Ser-Arg-HCA ZRH W EHB., WFhoXBLEWTS o777 —+F
FHENBEE I (Fig. 4-6) . E&ELREME L OLEH200
T H o>t —FH HEEICsuc-Leu-Leu-Val-Try-HCA Z H WV T,1 m
M cysteineD HFEBICLY YXF4 2 ToF7-EFHEEAELL
B, WTFh OBE beysteinelL E Y FHEEEN T, X747
oF7 -~ E¥EFHERBEHI LM 2o

- 5) HDE®ROD PY T YV BTOF7 € &EDer £ I &EDE
ERHRE
OBODABMARTFFEFZEZERAWLT., B bbMY TPV E®TODF7T
- ¥ FEHEERLUKLCHDERD3IBRE EDer f III CORMEBIT S
EEHEHELE L (Table 4-1) o ¥=—HEOFY T 7
o5 7 -+ (Der f INDEEANEBEHRXRXOMNY T HTOF
FLoEXERERIED TERHLTLE,

S

N

—6) HPLCH N Y aw bS53 7 4-kKLBY-—_HEELUE
RNEBRRENY T vESJosF7-EFHHEORE
MBEBLSUMFEOHPLCH ILI2o0T bbPTFT7 40 —-ILK53B

\'0

by Sy BEToF7 -EFHEOBRBANSY - EFig. 4-TER L
o MBEBXO MY 7Y VB T7O0F7 -—EELUTMFEBHROD
Der f |1l MEHEE — 5 ®retention timeld & # 18-19min, 20-
21 minT®H > o REI
MV nv2bYS5 T4 —L&BPMPYTYvBRTOFTT -—EEHEEAM

HDESB&EKIECDWTH®KICHPLCH

ri

L., HDEWN0.3,. 4, TEHEVTIR, TOFEHEE -7 DOretenti-
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Table 4-1 Comparison of substrate specificity

Substrate HD6 HD13 HD2T Der f 3
Boc-Phe-Ser-Arg-MCA 100 100 100 100
Boc-GIn-Gly-Arg-MCA 138 142 138 132

Boc- 1 lu-Glu-Gly-Arg-MCA 79 16 19 120
" Boc-Glu-Lys-Lys-MCA 40 41 40 66
Boc-Glu-Arg-Arg-HCA 98 82 a8 12
Boc-Val-Leu-Lys-MCA 31 36 31 51
Suc-Leu-Leu-Val-Tyr—HMCA
Suc-Ala-Ala-Ala-MCA 2

Ala-MCA 5 1 0 1
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on time F # N F£#9n18,.18,19 ninT &H » = (Fig. 4-8), ¥ 5 IC H

D ENo.6@I(E19,24 min
s BB EhN T (Fig.

retentime % Table 4-2

- 7)) ¥=—FE7L 15

HDES30&&ToDer
r=0.800 TH Y. EH TR HE KA N
lzDer f | EE LT L
Ly vEgEltoBEMBEBREEE. & 4

[: ~

4-9)

-

I R

b

L

vy

noOMIICENTELIEB N

CHDERODY=—HELY

H o> = (Fig. 4-13)

o

- 8) PU TV UETO
HDE3RBRGETD bU T 2
OHEBEBE. r=0.223& 3

¥ f~=Der f 11 & Der

p

P O KT OFT
1 THhYEDODHEBZE KR

&y EEE.

5

lto8MT
0.069 TH Y. HBEANBYH O h X

L

T 7

No. 30
o ft D
L ko

& fir @
S8 &

viEH

26 b

TI320,24,27 minlZ F & E —
I gELEDLEEE -2 0

EHEELDOHEBA

Der

f

lNeEg8LtoEBEHE

ZHwont (Fig., 4-10). ¥

H B WN[EDer T IISEBEB BT

r=0.636, r=0.680T&» Y.

h 7z (Fig. 4-11,4-12), & 5
—HEEEcomEBREHEF. r=-0.608 T

- FPEHELHOEEELOMEBE
DT oOF7 - €EEE EDer f 11&
= LhbBEOEBERL L,

w I E <.

¥ & & Der f

= o

& B Der
™o - (Fig.4-14, 4-15), % 1=

2o HBEED -

EOMEBEED r=0.00

EbcbryYyTrrvE&FoFT7T - EE

HoHEHBEHEIR 2r=0.210, r=0.2187T

WFHn bEM > = (Fig.4-16,Fig. 4-17)
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Table 4-2 Presumtive origin of HR trypsin

by HPLC retention time

Source Retention time(min) Origin
M. Body 18-19 ~
M. Feces 20-21 -
HDE3 18 M. Body
HDE4 18 M. Body
HDEG 19 M. Body
24 Unknown
HDET 19 M. Body
HDE12 21 M. Feces
HDE14 18 M. Body
HDE29 19 M. Body
HDE30 20 M. Feces
24 Unknown
21 Unknown
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41— 9) EB7LMVF v ZFXBOPMY T HBETODFT7 - EFH
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Fig.4-18.Trypsin-like activities in various allergens were determined using
Boc-Phe-Ser-Arg-MCA as substrate.

— 106 —



7°D§"'7—1z'"é:Der

f

ﬁ@fﬁ{ﬁlbft‘f:o
®Y—_HXELUCEREHBHBRKDOD WY T ¥ KT

Il ctoEHEREREZRERA L

B % retention timeZ ¥ E I L THPLCHY v U O
ThEERSES LEEZA, HD

DELER, ¥k by 7

[:ﬂ&-‘lénf:o

@HDEHRDDer ¥ |
0.800)0 -—ﬁ\ INUj
i Der f |1 & @ % B8

FToF7 - €EEMHEE M

E7 LY R BEH

@EANERICE XN
ThPU T YT O
y 7Z7ic®t by T Y

g

E2EKLUSE I =E
v T ®H BdDber f | & De
yr v ovgyToFE7 —
PlcR., yFrHaFs
Yy=mM&EBLTWHS L

)

I

£

11

=

& Der
A - |
. =2
D E &'

2 Tz

\'l

EHEOMNY T
v o7

\Ic

z

b

7

qI
\}
!

J R

b S
B 7 o
- & B

i

flIHHEOBBEES TR M-

7 0

S

H 5
(%

Mok,

¥

Ao H BB 7 LY

7 — ¥

¥ 7 o

v Y

Hbh T

FHEEzRHEL KL

—

L,

F7 — ¥ FHEHNEDNR

. aF

T
w
Y,

E S

nE A 14 7

U
N

13
(I
A

&%
5 4 = H .
17,178)

g4

11

—
—

7

x I,

.
[

7 — ¥ &t L Der £ I

1 S B 2

hEEEE) oHBED

T+ X

v
A. TN
&

o 8
(T
N N

7

’C‘.

HE 30-

D 5 F
£« — I
7 - €
U I &

5

~
-
i

\:l
\
2

20

F 0 F

vais
& b
ERNE
407 @

W3 c PTHKREIXIWMEZFOD
LA —#ESECBEETSIEsa s Y BN _BEDT-80 %

—107 —



= B R

B A7
maEE L L
D FE N

cE-~TEBICEBDZ EM

U I -

ho, RIREB R

gEmES
AR AR &
ENRBLET
AhbohnT

EbhbNh TS,

vy vEE o
T. BEEXH®
T T3,

HENNR DR

CEERIED

B

{1

g

CIRS

=4

YZDRENRKR L

HB, XY
Efobh, 20D

NERENHDP2HEOFEMK

L, 9

LTEHEEY =

wich ELISA R IC & Y. ¥

AT Eh
HodMEIEL
TRHET
T®RESY =

g 1071,

kEgEIThnE.,
cE. B8N
DRBES DY

(ACAREX test) DI B & &

BB EOD
a v k¥=
& S o7
¥iEE xS

1
3

MicE OCHEBENXD

DEE7 LI
7 - TH D

B dhniL.

ACAREX test B H @ E I

I

THEBERPTULULIF -HEREZEDIR
EBEENERERE. REERBO3IE
hood T, EVMEREFLIEREBOGR
EERBREMNERAERELIHEBD O ERK
TEEM (1 -3%) hhd &

BARBBRLCEVWVTIHBIEEFEINAR TS, ULiL

7L FrvEBRETBZIIRLLTSE., B
vy vBERTEBEMNE
TR, ¥ =-REHM
EfE L IERZ2MN AN

HY, M OEBLCLHERZEE

T N

y. ¥ =
o EE
T & # B
A E T OBE

S ~ N
-
&

A

FE7 LU LT EHEE R WD Ksand
—XEE7LILFvEBENELLS &E03H
12,713,714 5y Uph L., cho OB KRS =
ERGEDUVLHELE->-THBDODD., BERE
DXL OBMHMEIBINLERKBBEET S5, £ C
7FovEEEBEBELLELBELEEENS » b
h., y7rovegEY=_—0FgV-T17LN

seomanss 80, cozck
g o544 7T oF - » rYy TV
e LIECOT, <

7
oo JSosF 7 -
4

—xE7ULNLY

vBEHEETEI_ENAMEMNMNBLAEOL, EIT_OWERZER

— 108 —



T3 oI,

FLU NS v EOHRE

fFFHDE®H® SO

7JoF7 - EFEIREST G
4

- €&

hbdbHahs

A N
A d OB A

J

i

Jl

E 2

L
yed
&
& o
(o
7

b

£ —

- FEHEEAEL. Ch&¥
FHEMELRLRES, ¥R
mh-o-rbon. 3 0&&=2MH
RN EREONA EETRDE

BMMCA ZEHEZROWTEZOEH
Ty v TSTasF7 — € &Der
W, ¥ fzDer f 111 & MB
DEEBEHEIBEMULTLE
HDE®HFEODMNY TV UET
RSN,

hnBdfHIic., MBE & KT

oo EMHEE - ®Dretention

F A4 v
&

S h .

&% B N-benzoyl-DL-argine-pNA & B b

R
f ol
E B 3k
(data

a5 7

MF E

time %

TkRkHBELEISB., MB ER18-19min

o XXICHDEZ SB&KICD W
cEYryFTLvETOFT

T H &

D retention timelX 18,19 min TH Y |

EEHE LT W

ThU T Yo HKTOF
F R ET&E
TbBonic, L
AR LEEZABAHD
DEEBREERIIEREK
obyY T ToF
not shown), T L b @
- FRY-_HBHBETHD
ZFoTEBIRION
koY TYIHBT
HPLCH b 2 o w2 b T 5
, MF E [E20-21 min
[CHPLCHY Wy o 2 + 7
BEMELEEC B,
MBEHBRREODODZh
f 11l Dretention

VFUT7TOEEE-F

E-osbpEEH S, H

EEHNMAODERAEDICK D

kX -CHDE®RODY

D
D
b

timed — ¥

e —HHICBF. MF E H ¥
FrzboNBHoN, T

retention timed — B ¢ 3 24 minkc

EHEOMNY T Y ETODFT7 —F

DT H

FE7

3 EREBS N T,
LIy vEMNIHL U T Y

—109 —

®D Der
7T
YT
. M

vE7



077 - €EMTREATEL

O7 LIV F U ESEBECHRE
Der f LI & bU T VBT
223 CES . EREF DO MUY

h Y

L

a]

7

i}

T

—

5

-

v

%@*ﬁ%%%’\“f:o
Der f 11823 r=0.800 & B WHEBERL.

35 2 &

L

He

Der f

BhHOH T,

2 &
ODMERNIEL &4

Lo,

7-tEEEEOHBE KRB,

v 7 o

T3bDEEELENWNDSDENEET S

f 1I® &Der p lIEBEE OB

BB o>, X fDe

'tn

rEfHioEHBEBEHE=0.001

> 1= (data not shown), Z @

o7 -—-¥aEEKRCLT., ¥=

—
L=

BRETHhI3LtRbLbOh I, &3

HE.,. aaETHRICDEL 3,
34 AEB7 L INVT v £ X
EEMNELLELEZIB, EE O
na) EBROFEBNABEE AL
v T7oFr7 - EF0oHEEDI
Ehi-, HD ERICE X h
BHERRER. BEDEBSKBPT

YU T ETDFT7T - FIC

o

2
3
&

&
r
T

&

5

&

7 - ICIEI Y =

NHHEBELU L, ¥

5Der 11E b r=0.069 T ®

I g&

b

» Y FEEIKC

&Y., H

D

y 7 v o7 o

~

Edo by T

H B A

2 H o

,

\

FTEZ7LVINMNSF OEBEEHTET S
EREFRO
TERE-®R

z.';

[t

WT bPY TV ETSTOSF

Y i |

S M

7

& &Y

[

r=0,
&%

Der

A )

7

T

L

M

&% 7

&

o

BERDERIEHRERE. B
CEEFEh 3FREEDH

(Alternalia

7 — €&

kikuchia

»

&# &l T,

.5‘.
y vy v JSox 7

o L UL

HDE

7 i

ZE1ET

EROEXRERND S I

¥ -BELCEEWT., 7V -—HRERERD* 8 EX

TERLULTWLIMERENE X
-~ EEHEEMEYT 52 & &,

bhd., Th by Fv
KEE&END B HBO LA

— 110 —

B bMPY T Y

W F YU 7 HRE

- FTOEHEL

it X e
. ¥

&

¥t 5HTF

&7
Hhhn 3

w}

e,
7
&

<.
b
L

7



= 5 = = g B oa Yy B = & =y

H U v = X O P IBFE Ot oo B ZFE I D
S -

3+ ka9 kb¥= (Df) (Fig. 5-1la) #lclE. ¥Z2 74 7 0o7F
77— EPYU TV T OFT-ENEEL. BLEABREET LY
vTeHd &, ElenNnT XY R bEbA P (DFEEDD) NEEZET LT
VTHBEREREICS PYU T Y IUVETOF7-ENEET S LN
MEXTTCTHLNMNE L - Ik,

ELATHDPREBICLCFTFEL,. E2RETSY=2ELTIAIINY
—FEINnNYhKEonNY B ohTWE, Chbo¥=EFH®

FoHAELR LTEBLEREEEB LY T LD, REORY =H
BBl W, 23 —0 o nXNPE7XYUIETCR. N0
EBMTHIBEEDOF YUS T Y Y = (Phytoseilus persimilis: P
p) (Fig. 5-1b: BAHFREL (F—-XVEK) JUYUBEBRFT)
ER Lk, EMBAZOR s nanT g0 8283840 i, g
2P AFPTHBEIEHARDY —THBPpld, PEEMLCHEE
LRGZ2EEKCRYT 5 (Fig, 5-2:DI®KPIM, PpRRPME Do N Y
2Y X w4 bED3F Y = (storage nite) L OXRERIKHEICEB T B
Fruennuabhcosd8O LanlL cheoszuRLE
HICE T 3 (Astigamata), Rk > EHHLETE3 /I -—HOXERK

BICBEB T3 ERBLAETDODLALTOHLREL, TR NI XY X PZ

A PEFYUAT YUY LORERREEFANBZ LB, BEICEETDH
3, §hbBNT_E2H/EOS5SHEEENNY XY IPFPTA PCBEESEH

— 111 —



Fig. 5—1a. Electron micrograph showing the house dust mite, D.farinae.

Fig. 5—1b. Phytoseilus persimilis.
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Fig. 5-3. Protease acivities in Pp and Df extracts. Trypsin—like
protease activity was measured using Boc—Phe—Ser—Arg—-MCA in 0.1 M Tris
—HCl (pH 8.0) and cysteine protease activity was measured using Suc—
Leu—Leu—Val-Tyr—MCA in 0.1 M PB (pH 6.0) containing 1 mM cysteine.
N.D.(not detected).
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Fig. 5-4. SDS—-PAGE pattern of Pp and Df extracts.Each sample was
analyzed on 4—20%. gradient polyacrylamide gel under reducing condition.
Lane A, Pp extract. Lane B, Df extract. Lane C, Der f I. Lane D,
Der f II. Lane M, marker proteins.
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Fig. 5-5 Immunoblot analyses of Df and Pp extract with either rabbit anti-

Der f | and Der f Il sera or rabbit anti-Df sera.

Lane A: a staining of Pp extract with rabbit anti-Df sera and peroxidase-
conjugated anti-rabbit 1gG.

Lane B: a staining of Df extract with rabbit anti-Df sera and peroxidase-
conjugated anti-rabbit 1gG.

Lane C: a staining of Pp extract with rabbit anti-Der f | sera and
peroxidase-conjugated anti-rabbit 1gG.

Lane D: a staining of Df extract with rabbit anti-Der f | sera and
peroxidase-conjugated anti~rabbit IgG.

Lane E: a staining of Pp extract with rabbit anti-Der f Il sera and
peroxidase-conjugated anti-rabbit 1gG.

Lane F: a staining of Df extract with rabbit anti-Der f 1l sera and

peroxidase-conjugated anti-rabbit 1gG.
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Fig. 5—6. ELISA—inhibition of rabbit anti—Df IgG by D.farinae( @ ) and
P.persimilis( O).
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Table 5—1 Specific IgE to Df and Pp allergens

RAST (PRU/ml)
Sera No.
. Df Py
1 52.5 <0.35
2 20.2 <0.35
3 1 17.0 1.1
4 4.9 <0.35
5 11.5 0.50
6 12.9 <0.35
7 11.3 <0.35
8 6.5 <0.35
9 58.8 <0.35
10 25.9 <0.35
11 125.6 4.0
12 80.2 <0.35
13 13.6 <0.35
14 70.3 <0.35
15 1448 0.41
16 5.4 <0.35
17 120.9 1.1
18 7.7 <0.35
19 25.1 <0.35
20 41.7 <0.35
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