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72 ZLI2BRMEEETSS. venezuelensis (NF AL T HMA) &, B D
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ARTE Lz, 20%, BEHLORYVzF LYy Ny JONMICET L TE/2HE
AEEL B L, FERRICH L.
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i K UMK Al H S A7
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B OMAEFENL., @2 F R L IICHMABYL &I 10" UERxE, TO®I0H
BIEPGD #E ¥ % 3 ~ 7.

BY~OHHEERS R OBRY : PO UM ZE O E d RSN L s & B ASCE
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LHOALENS, ZAFRZXIOEPCIBEREKINEEFT, BATHI LA HOEZER
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2) REAZXISKRBABPRF XX IREBRET v FO/MEL D EIR X 172 5k R
MOHB : BRE%I00HICH D AF 32X I/MENS O EIPUK R RS L EHOT I
FLTHmMUAL. ChIcH LT, BERIEHICETS Ty P TERERL O
oThERERHEoOMMEIRBD N7 (KT 1) .

3) REZXZISEABABP R F XX IRLBIIRFEIgY Y ORIBBORYHER
c 1212, 2HODZAF R X IITH I D IEY %4500 M OEPCOHER ok U 7. #BLEE

MR, RO Y ER DN T IX10°DEPCE fik U 7c.
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MR IT B A BE M T, TRTBEA KT (2D-PAGE) (34> M fE Kk UMY
BEDESXADOHNEMRITFRD 1 2ItdHFohTd (54) . FERFFERTH
OD-PAGEIZ S < v o, FAEMFEMoABZEIKISHah TS (72, 73) .
AETE, FAZSHEBLOFEHRBAMCHRNTEARZY SNICT HCHI,
9D-PAGEA AW THMAEFEL L, FAEML KGR D 3D>DFEMIT D THEK &

SREEOY X IRC L




2. MEEFE

pREFLED RAZSHERBIFE I FETHRMRUAKRERN—TH - 7.

SR : B AELI80-200g0 DT v b L.

BB RS : BMAETNL s 1 E Tl RIC K - TR, Kk
OEBAEFRYL =Y v (400 1U/nl) RUOBHBEZ LT b<A v (2
ng/ml) A2 &G U7y vEmgdfakk (PBS: 0.01M: pll 7.4) TH~6mIPEA U 7o i,

I AN-80CTHiFEMIF LI, FAENL BHMARUL ERKIDOT v PKD
By, ThHbE, BIBCHBMUALBREHECL->THBRERNL 2 RRSERT
g FAREREE S HIC T —F VMR Lctk, AL L MR RE SIS L7
D%, AL FLENL % 5oy, TePBSE AR I 5 K a0 A 2 I i
LThx, Z2OHICHY) Uil oo o ML /7 48 (TISSU-A-PAK, JE 5L
T-0, FALF{AN) Z2ANITCTIHEBELL. HOBFEOULAELY L. Z0HIL
ro i 5~BE BB TS Lok, PBSICANT-80°C THUAIREL7c., MO HH
EEUL &R BI0HDSy bO/NEE DB, THabb, &Sy F&ET—TIVK
B U7oie, 7eipma AN TR U cREZEGCEICYHELUCNEZE AN, 37°C, 5%
AL E T TS E L. MOBOmA X DMAD S8 U T & 72 pkl 2 0]
WL, DL ERBICHE LR ERAF LI

™S kB : 2D-PAGEIX Sugimoto s (72) @ fikici UTIT - 7. WAk IH O il H
FLUTFOL I L THM UK., S UcEMERYL,, FAENL RTKRHRZEZPBST
v Lok, KEWCEOWKAITIZAKRKEDFAYF—2H T2 p1OPBSTHRED S
A Z ULt BEECERO R TBAKIBHEEE (N IRFE, 4% V) /=Ty
NP-40, 2% (v/Vv) 2-ANWAh L by ) =)V RU2% (v/v) T & F4 »(pld. 5-10,
LKB, Sweden)] ZRFIUL7cik, @O0 L TIHEWTEAHERE, LifZikBAlrE L
oo RBOBAERERTHOEELGET v A4 F v b (Bio-Rad, USA) ZJH > TH
~NTz. BHHEEI120-170 pegx @ Ll wloilFe —IKIG H o 3k 7 iy pl 2 fid
LG S5k ®) [NEPHGE, 0 Farrells (54) 1 JHEFIRZVICilid, 400K /L b T2H[H &

S5k A 1F - 7-. It H(ZLaenmli and Favre (40) @ Jjikicae UT/ER L7z 10%

OEY T YNT I EFLVERCTER UL, BRkB®, 7VE@RRESy b




(FE—bFEER, FHE) ZHOTRAB LK.




3. JikH

RAZZSRBAOHEMEFNO R, FEMHRRFRBICH T 5 BREEE O
e : MIO-1DA-CIz2D-PAGEIC L > TAar Bt d e H AT L ., FAEML - RTK
HWOEHEZREY My —vERLE. ThZhOoREUT200U LoEHAE AR v
kR XN, FON, FEAEDZR Yy PR3 OOFEFEMICHBL TRED 51
72N, MO-10DcRT LI, REMICHERMS LA 220 HFEMICILEBE 2R
gy PELTAHINEDO ZAEy O HERXNK. ARy bNos. 19, 20, 22, 24, 2Tk
D84BT, 4L TRy ME, FAUL LUKk IICIl@ LU T, &,
ZHy FNo. 193 FAEY L osa TR XN LDICIH L, ARy bNos. 20, 22, 24,
MBI KD SE TR, —F, ARAETBHLGERNEAR Y bELT,

Nos. 1, 3, 5-7, 9-12,17, 23R U303k it = rc.




-— . 5 kDa
—94
T
—43
k)

Ml — 1 NAAT5HEbOEMERNG R (A, FAEMD R (B) ROK MR
(C) O kiBaSkiig. KA, BRUCIKEIIZEHNE2OOFAMITDHIC
AL LR 1 OORBEURLEFICHRMNBEEAE ARy FTHAHI EERT. (D)
HA—CTRZpohicZARy b3y —OBAK. HRSEREIICHRNTEY
B, BB RFANG R E KA EBLTEDONLEAE. FVKRTEAR O]

F AP E RN, GUABEERT. TRV -BEHOAMITEF DIV Y

(kDa) Txr L.

D 30

«~9
=g
=11
&6
19 =T

kDa
—94
g 5 ¥
R =43
=30
28




AFOWRTIE, "FZXZSHEMBORTUIT L > THIREAHICENDH S
EAMER XN, IS L REE LT, BHAFPL  0OXEEAUTH S AR
v FNos. 12-141F, FAWL ROEBRRTEHMBEL TS I EDEREINIL. R A3
oo EmAEBML.TE, Groves (27) OB FHMEEAMOABEIS, Wi
DFFEABBTIEICREEOMKERERSBTLIIEMIRESINTLS. ZO
SES, SEBEINAEY POMKRIIE LIRKICHETIHAUTH S
D EBR LI,

RAZTTREBUOEBEFYL o, & @,swtw;‘a‘z LWighde (L), 4
oWgd (L,) EZOBMEART, BB K > THRMITRAUZE ST

e, LioFFTHHNEBUNBENTL RTRRAEREHTT L. 40O
m%f,%&ML&&U&m®xﬁer9—yu,%ﬁ%ﬁﬁ<%@55@f%b
HBRSEULTWR., JhicxtLT, BHAEFEHL EL:&b, WULsTH
NHIHNG, HREBEAOETICKEHEEOHERED SN, Barrett (5) I LNE, — IS
w3, HMATHIOHFENMAOREHRBTETNTHOBRTICHE)ET 2 7DIT,
Ak D H N RS O KE R 4> R ORI s AY, I LT A ENENS N TS

AEOWRETEADSNLARRZL S M BOHKENE DK SIENE 2 DOR,
FTHOEAROEMATNERERNOFEMIB T Z2BBEOEVICKNE CIKFT
HHDEZEZ oM.




£

iy

il

RAZZSHBROEREWICBY AEROBHAEEWNSMICT S0, 2D
PAGEA IV T HMABUIL ,, FAML R OMRE G EZMIT Lic. T O
OB MAENL R IMEOSREN Z Ay FEA L, FEML RTRREGY oD
CRMER., ShICHLT, FAWL ETEEEOTN6 ARy FEEHTIEE
f—75/88 — v THote. CHOREMCEIIMEHEAHOENE, RO HMH

EEEEFRNOFLEMICP T IBBEORNICIEILbDEFTA NI,




X

i

NExZALo#HEEDO A BEGHY LS
ZHH S A D in vitrotE 3 3 D WAL




Lsj B3

T, HERTEAMAEEND SFEM~ORE I, W, ZEALKKREE
DEEFRIELCEE LTS EEDh TS (52) . FAEMB O Nippo-
strongylus brasiliensisTI3, WIEZALI I THMAEFYO L 895 LM~ DL
ICEMAATLZENBRESATLS (9) .

RAZZSEBROEFBRICEAMAEFEN EFEMMNEFELT S (42) . HEND
i, HMAETBHMOL ik THRILL, TOBREHFEMOL:ELTHAT S
A OEHFBAERENTHET 284, W, BE2TCEWE & 5 F LR I
;ofam&%MLdﬁmb,ﬁi@&Tuﬁ&&%T%#,%5wumlﬁmm
U7 HikIc k- THREBERXE TS, R, BmAEGENL REZTCH S
3T CADEAICTERHEIGL, HARBBASHEBELZITICHKATLS. 0o
L,—dDiFHiz, HENED LS UTRERAICHEE L, LS 5 N

KET LD, TDAANZZXLTHKRN SN S

— o, FmhEOHBBICENT, HMAERPL . ZHFEML TS TS in
vitroD B ZIZOWTR, ShETIAXIEMBEZHOTHASN TSN,
SER RS TR B e il U, 080 28 (A6, T80

=23, HHAEFIRY S FEMRAOFEICH T 2 EFNREME BT 5 —
e LT, $FRUHIC, HEAEENL ZHFEPL JCRKE SIS in vitrod K5
RWESLE A AT

KT, BEBCRUITCTHER LUCAMAERBYL O EE, MkEAEK

K EHED 3 DI > THREI LK.




2. MBETE

BRAFLESR AL AR RIS M ROEERIITO A BAERNL &, W
[ B LB TH S, in vitrofi It LB MAERML &, X=21 G
# Y (500 units/ml, PIEALY, HE) , HEA ML T <A (500
units/ml, PHALZE, HH) ROET vhF Y B (4 peg/nl, Signa, USA) %7
L7 Y V@ sk (PBS; 0.01M, pll 7.4) ZJHWLTo~6Mpki Urc. 5]
Lz AmAENL JREZIADS v O FHLRE L O M7, RIS 35 1T RS
i L7clB D THS.

RLEEAME : N A AL SHMABEAMABYL EZH T FISHKR U HIKICE T
Sy PCREXYEISy bEDBe. $4bb, PHEREELTIXI0'ED A WAL
L AR REXY, XSy EB2IHICIX 0 NEERREEELT Yy F0b,
) (0] Ja% 24 4% 30 F 1 4 #R M U C % e ol il 3 & g U 7o i 20°Cic R s L, v =
27 v7ay MEO—RILFEELTHLI.

in vitro¥s# : it 12 ¥ VX w 3 [Dulbecco and Freeman (19) | %A
— % )U# (D-MEN, 430-3700EA, Gibco BRL, USA) T&H - 7c. EFBRIZEIXX=Z2Y V
GH Y ™A (250 units/ml, PHAL%¥, HE) , WA ML T <A v (250
units/ml, EHALZE, ) RUET A7 Y B (2 pe/ml, Signa, USA) =&
X, thip LA EHMAEBUL2x 1082, 5 nlo R 38l % A 7o flL#k R 22
75 Z2apW (25 nl, Falcon, USA) IXB L, #% UL7cBKTFIRIEO F £ilE25°C
HHNIRITCOREMTFIcHE Uic. HRBIEWME Tl SRUM P, Bk
DA LU TIEEE L 2BmME FomamELL. o, LESCT, B
UicthikZ )k ED 254 FAH S 2IC#id, BEBEMSEET (Zeiss, Axiophot,
Germany) THHEMHL L.

hARSHA : ko ES o, AR (=2, Cosmozone ISA, HUut)
AT » 7. RKOF AL T -1 L.

BEOEEN : 0Tk U7c2D PAGEA JH W T difk o Hif ik 8t 19 B D Z2Ab & i ~ 7
BEEKHAORBZUTOL O ICLTHEM UL, T74bL, MAEZXI0UERH#ET
SZ2akbhiERL, PBSEALTHRELLE, <4 70Fa—TRANT2 4wl

-4




PBSZRMEL, ~A /0 REIVFAYF— (TRENAMA, KE) THOTKLETKRE
DA XLt ZOHK, B HIC TIRIGE KT TR AR GRS TR U
7o) EREVFA R U mikESRRANL M Udc. w083 JE ) i AL bk o>
AEokELTLiErBAKDMOREEL, TDI6 u 1% IE T MHplalC 7 VS
kB (NEPHGE) Ml & Ik4 )i it U7z, NEPHGEIZ400V, 2 BRI T% b L 7.
— Wt Hidlaenmli (39) @ Hikic# L Tl2.5%08—K ) 727 )T I K7 bE i
WTER L. BRExB%, YLty b (B, HE) EHoTRE
HHNET 2 AY T oy MR U .

wxZAF Ty bEICEBEBEIT: U A5 T 0y bikidKavazus (36) Vil
WU HEICHE > THEMUL. $4bB, 2D-PACEIC L > THAMLL KO HARZ,
Dunn (20) O FHEICH#E LU TRY E=Z VT P70 T4 P (PVDF, Immo-bilon
transfer membrane; Millipore, USA) cieB Urc. HEOE 2S5 LB 1I%” 4 v
At IF U EEGL0. 1YY A — 20PBS (TPBS) T—We#p@E Uic. 100454 K L 7
e S y b LA —wINE E LTS B IR G S &, TPBST 3 zEi U 7o i,
2,500 B L clHE T H ERLAF V& —EHE#H Y ¥ F ki (H&L chain,
Cappel, USA) (T 1WRf IS & B 7. B30 TPBS T e 4k, 1.3mMDF 7 I / X
F U CEIAEE, B E) , 1. 3mMo b 3,50 b (Sigma, USA) K TM0. 02%ath Bk

bk FE CEHALY, 28 2a0HEEEEE N TRABEE KL 7.




3. M

1) BESBCREITCTHERE LAABEBEHSRORERMNPEBEAL « HE2CT
W Uz HMAEFRNL Tl g% 7T B o ZAEdE@Dohad-7/c. T
LT, BESTCTHEZE LA TEHERZ I DXV FENTEBE/ALIRD o N
(R-1) . $Hbb, HEE 1 BICHEmIEERIkE S U, Rl & OB HI g O 90
MWEH SN (KM-1B) , X512, H#HINICE, SO BARA R T A BT IZE /N
MOLRAER XN (KMIM-1C,D) . Hrag Lo ko e s, Rl s 4 m ey
AP 2hKEI ML b od, koK E, AEREEIKO0
T, BEXTATOEMAIRD SO GE L2 (RLI-1) .
EHRFRAOEGFAHRLANSI4H F THEEL, RAEDI

NN

825 AL % L5 L e

\

FAG AT LR B D oNT N - 7.

2) BEBCRUITCTHERE LAHMAEFMHBOMKREDHO LR @ X II-2i2

HEF95C R UNSTCT 3 HINH 3 Uic kD 2D-PAGEIC X 2 B ARy My — &
s Lz, 2hZhOdikT200U Lo ARy 2R H SN, £DIEFEAED G
THotz. UL, BEE2ZXULELAFHITEARy b, XKy bNos. 1-4RT5-1TiF
HEISCRUIITCORKIZZENTNRENTH - /2.

3) BEBCRUSTCTHER L-AMEFMHHRLSFITBES v PEXHREIRL
rEERGRIcB I AREREO LB - HE25°C R U3T°CT 3 H K3 U 7c ik &,
RSy P DAL ERSHICDOWTDY 2 A% T 0y MEIC KD AT O B
ARI-3cm U7z, ARy kNos. 6, 7, 12RCIIHRBUAEKLIEED S UL L 72
ML kB TH 7. BEITCTHEREUCHERTBELDEIR UAFENL
sTlE, ZAy FNos.2, 4, 5 8-10, HRUGIGWE@BLTRD oNcDITx LT,
BREE95°CE3TCTIB ALy bNo. 1OANIBEBTH -7, ARy FNos. 3, 16KTI
TSy P oI UcHFLEML AR TH - 7.

,26 =




£M—1 FEIEBCRUITCHOI IRy aEA — 7 IVHERBETHERLIARAL

S di [ i AT W4 B o da Ak G oD B IR ) A AL

F Bl BB AL T & B 3% 4% H OB
(°C) Oﬁ 7 “—7—777_ 73 N 5 1
& S :
1k & 25 561.3t25.1.)557.2i33.5 538.2+21.1 543.8+32.6 532.7+26.5 546.6%32.7
3 514.1%39.0 511.1+20.0 515.0+19.5 509.34+31.8 515.9128.3
8 £9 251.7+16.4 248.9+18.9 253.5+16.4 246.3+12.6 236.2+8.9 247.9X15.6
31 2310424 .1 2325137 22).6:08.9 238, T £18.7 2410136
J55 & 40 240.5+28.0 237.5+25.2 243.8+24.5 231.9+£25.3 223.3%21.3 234.2%23. 1
31 223.5+9.2 232.6+16.3 229.0+25.2 225.8+24.8 235.0%13.9
| 25 60.0+9.3 62.3:+6.4 60.4+4.7 61.7£6.0 63.1%£5.7 59.5+7.4
37 56.5+5.6 54.7+7.5 54.0+4.5 53.7x5.0 54.1%5.4
L
i £ 8 25 15.6+1.4 14.6+1.8 14.4+1.8 15.842.0 14.4+1.5 15.4%1.2
37 18.842.4 J8.8:k2.0 20.01.3 22.8E2.0 22.4%1.6
E-1 ¥4 25 16.8+1.9 15519 16.0%3.1 17.3%1.8 164041 16.9%12
37 18,8515 204407 B ERT 2RlElS LEit2.d
AT P4 25 9.941.6 9.2+1.4 §.3%1.4 g. 7.2 HiELZ  S4xld
37 90418 WAELT 0.8F1.2 Warl2 HaEtd

O B B4k 20T O SE it - AR A i 2E

VO AHEBE DA




50 um 50 um

50 um

I —1 BEESTCOFNNRy AWEA —FIVIERBPTHER LIRS EHR
BmAENGhoRELE . A B, B K% 1A, C:g®E%E3H, D:
B 5 0. CItBUAKMIEMK TONEZRT.

28_




A B
kDa | i -
94— = T -
G 7/— e
- . i "
4.3~ —— > A—
L3
o /1 i
™ g

2 Ead — ) - P .

BRI — 2 $53#%3HIc B 2R X x5 300 A4S W g duod ko0 B Sk )i

FAEHE ARy bty —. A RIECTHRLUICHAEK, B RE3TCTHIE
L7cdifk, BaakBicft Uk & O @ex 10 o Rk St fc. 7L Oplid
SR, AUABEERST. A rREv - -RBAMICFos IV (kha) T

T O




kDa
94—

30—

20~

- — - | o —p - 1 =
-2
_ £ 25
8 9 el
=10 e 1
TR ¥y K ¥12 13
® ® = e ./
& st K - 15
-—16
- -17
R . o ) ——
Hm— 3 R s 5 IS a 5 5 k& DL

A REDBCTHERLRIF,
A1 41

LicHAEMG oy x 25 7 oy bikic & 5T
 FRE W e, g O p LI A A I

REHETT. SFBE—HA—-BEMFosIN b (kKDa) TR L.

BrEENCCERULLERE, €

30 hs




1. BE

AGOPE T, MRS SN HTRO K2 MOT, BRAEBNOL OV
T BRIECE, HEDKNRETH ZHIEITCORRRIERMICH T S AME
L sOREICOWTHRI Ui, MMBROFAENL @I 2BBFMVRE, *
ZIEHBEYS v PEA O Ninori s (4T) K-> THEEEh TS, TRICK
e, PSSy PORT LB L 2o mikid, SBUHSAKIRE R L, UG O duik &
B oM RELIENBRSNATNS. SHOPR TS, D-MENEJH 72w BL3TC
DREREWFTFTTCAHBRABNL 2% LIS, AOEBENInoris (47) Dk
G LIFIT—HTBEIATTEALEL. Fio, HBHEISH DB XN IME T O/N

111

BIcoWTIE, R X IHBPAIBRES v Po/NBL Y SN BEETOFENL T
FRUCEIICHERINTVS. 20L& AMHEOHBIZ DL TE inori s (47) i,
3G S FA i~ D REICHE T S EBEAADOEDTH A D) L LT
W5

¥ertheim (82) |3, X I HHB O HAWMAEFML s EFEML DKREIC DWW T
L7, 2hIic& B E, FAPLOKBREBAETNL L VIKHI Ed~x6N
TG, AEOPFETS, BESTCTRERLUACHAMAETNL 0K, 8 3E %
L, 2 Z1H%WBTORBEEFIZT-H LT, LrLENS, AEORXPEE
DEXREDKEIIDVLTE, HABLSECIRO WD NI, —HIT, T4
W in vitrolo B A REIIE, KELULRKRI, HEARNTRAE LicwAEN
LstlLThd/hanIedmonctinns (28, 78) .

A OPFR TR, BMAEFRYLOR3#ICD-MENZ JH 7. D-MEM (& mili L 451 o0 il i K5
#AHMWELTHESNIMERENOYERETH S (19) . Bonner (1006 % B A AL
CEMATHREARMT L I L - T, Nippostrogylus brasiliensis® H A
wnw%%&MLuﬂ%%KiT%ﬁéﬁé:&ﬁf%%:&%ﬁﬁbt.#mmm

T, AZRATHRES NNy KRG (34) R EDOHRO KRB ZMT, HIl
éﬁ@ww%ﬁgmtf%ﬁ15:&ugof,MMﬂmﬁbtxﬁﬁﬁm#%wb
itz L e, R pi®7 3 /M EOREEREBR I 7 AR B

HEoEREHRRTE, BHAEBYL0BEBEEERAD oNEh-Tc. RA AT




STEHRHBAMATYL s DSHFENL :ADRKHFICED L ) BHBERVLETH S
DWW THE, TSIKKRFTILENHLZLDEZEL SN,

CRGBLEKDAEMOTHE R UAAAMAEFYL OMKEAEEELCE DS,
BEBCORKEITCORKD ARy b8 —VRRIE>TW. £, 7z RS
v oy MEIRLABIICE ST, WIEITCTHE U /CE MAEN L a0 3B JUR I
Sy bSER UAFENML:OZAEMULTLDS I ENMRINIL. T 60Dk
GG, EEFITCTHERLULAMAETML &, BEEALLY TRIMREDE D
FEMICB T, FAMLCETRAELELbDDEEZ SN, L LN S, His
ko TRBELLEEKEFEZICRE LSS, KRETRAL, EWNZITAL500
EINBAMWTHS. 4%, Sy rZ2H0TEhho0mzWoNldT L0805
bl = O ¥ [

HHAEFEWN» o FAEM~OREIR, HHELOETBRICEB O THAREH DI DB
WICHBET A ESATHY, ZOBEISA XL DOTEHA%HLEIATHS.
chETII, BERBBEoRMICET S HBMATRUNN S HFAENNOREHIIZ LT L
DFURNLVTOBRNEERINTOAEL., AFETHN Ulcin vitrod K& %23, N
FZLSEBBOEMEFYL O SFEML o ~OREICHT 54T RTEA

RO EICAN TS L EEL bR,




iy

5. =&

RAZLSEBROBMAEBRYL AFEMLACFKHT XY Sin vitroD KR %
FHESLd B 1cdd, PNy aWEA — VM Z O TEE2CROITCOZESE T
ToORE#ERS, BEKOIEE, HKEAEXOCTREOZAIZ OV THR L. i
FE3TCTH# Ll mAEmY L 13, %10 L0 dUko BB EKIE RO I IR & 5
L, kigomeEE Fic/hfzEn@doh, THRBEET v P oI L 729
HEML O b >EMMNERETH-. UL, HELCTHEEZELLCEHAEFRYL
2, HicRBEEEAD R -7z. BEDBCROITCTIHMRERLUCHBE
L oW T, 2D-PAGERI L THERE R E =M Lic & 2 A, Al AR
gy bk THEORKBRENEN., X512, D-PAGEERR AT S HMHREES
v FPMiEERCT, BERLULEHBAEFNL:ES vy XD UAHF AL O P
HiIcoW T2 Ay 7oy MEICLDIMITELB L. TR, WEEITCTH
#HUCHAKOTFTERFRIFEML EIBIEFHR - —-TH - 1.

LEomgEnrs, HMAEBHL 0EECHrSITCADREZAE, B bMWY
LsXNFLEMOLICHRET S FERRHERILLTHD I ENMCREENI.
AN Ut in vitrod K38 F 3 FE 4 dUR o Bl A 0 © 75 AR T 0 JE T B Al 2
HEBF R OCEAFHCIRICTS ETAMTH L EZEZ oI,

,33 -




,34 e




RS e

RAZZSEBROFE~NOBRPEEEAMEFYL ORKERIZLS. ZOREOD
s, HHATBHRARLSHEARNOBRBICHIFICHEIC ULETT 5.

FMETIEE, BHAEGYL 2FEN LA I 5Hin vitroD K3 5 & L U
el At TOHBMABHL.0REER, M TS eERE DT
T, BEEAZEEICOREZFUTTCERTAI LN I > THFEMLATE/AL LK.
51T, B LK BEAE LR, 5y PO FAMAAL D B U2
KL B UIESAFERN—THAIEIH SN ENL 5 . RMBEALIE KIS
EoTAMVREEZONS., LU, BHAEGBHL . BL ULAMERIALZFMIT L
CEIRE->THFAMLIUIHBEL TS D EZZ 51T,

MEEICE > THEAINSIBH Y a vy 7 &AE (ISP) &, WMALE S AW, HE
CELAETCOAEYHELZMOTEDON, FTRICL>THLCD0DT 7 I U —ITH
o TWAE (43) . BSPoEAR, EYWOEFNRKE - HMbICEEH TR ZRLCL
TWARYTHL, RBCEHELLAHEOHOH#ICLME T 5L, Adr DM F5
BichdTiRESBVLbDEETATVLS (9, 13) . #iZ, AEBRNMMIFAERT
(3, USSPk FH - ML S PICHEZM D F BRI S ACEZ TS OO HE
BTHdEbN TS (41, 45, 85) . F 7z, HSPREZ K OFARBERIEICHL T
MEELSRETEFELRBEELTEDSNTWS (6, 52, 59, 69, 85) .

AETE, FUHETCHIUCEBAEFRBHL s Z2FAEMLICREXY S in vitrod

HEZAHOT, AMAFENISFAENICKBLEAT 2L TOMOPELEEHEITD

WTHRET L.




2. MEHETE

SHRFLED A LXK I S ERBKRRTRERITHOLLAMETYL 3, %
I EICEHB LB THS

BREDSOATAY b—TE . hkiZ, 25mMD HEPESHKR fllf i # & O dmM D 77 )L &
SVERMUIATFAZVEAEMD S NVANy aQEA — 7 )V (GIBCO BRL, 320
-1970AG, USA) HiZH T, 150 pwcidb LTS ucidD®**’S- A F 4 =
(Amersham, SJ1015, USA) T{UMHAEEE L 7c. FEE%kodiikz L DR 3 M T 3 [0l vk
i

hEIPSOBBEBEOMM A IKk LIt RkEY AP —-ThED
FAZXLDL, KRR RGBS HEGHR TCHAEZMIE L. —KG

BRI A ORARHE, 2%/ V)N F o VERBRS Y T A (SDS) |, SR(V/VI2-A WA T
by /)= )EEGHA LMY Z-158 (0.0625M, pll 6,8) =ML TI00°C, 6 4MT
e U, FEafmse 2Ok U TR U, 2D-PAGED RIS I ¥ TR L
BEABRAMOT, KEZFA X LK ZmLL, — RGBSk & W Bk IC L
THEAWEREL THBL K.

kMO © R EKKY (SDS-RY T2 V)7 I R¥ VBRI,
SDS-PAGE) (dLaemmli (39) D ikic#e U, 5-20%0FE AR T W2 M TiT- k.
2D-PAGEZ JE s pHA L4 )V &k B [ (NEPHGE, 0" Farrells (54) ] & SDS-PAGE
DM AEDLETIT-> . BRKI®K, & /VAEEE LUK (Dupont, Enlighting,
USA) 1278 LT A )Ltk (Biorad, USA) 2T, A= b3 9475
T4 —RUOCEAHEELBOHMNBEINA T A A= TT A= (797 4 )04,
BAS2000, ®®) ZHWTIT-1c.

wxZAY T ay PEICEEBI : 2D-PAGEIC L 2B EOBHAIA L) T oy
M2, BONBEICEBUICHETERB L. TH8bb, FINy JWES T I)VER
TR UCHBAEFBYL . Z2K-E O FH A4 X Uctk, “RouB kTR K T %
L, EaEE22E LR, RYEZ LTI 54 FIE (PYDF, Tmmo-bilon

transfer membrane, Millipore, USA) iIC¥zHE U7z, HSPT07 » 3V — O INIZTH -

> Tid, LO000fEicsmmMUic v gy 7 EEEOBGEER (HSPT0) /16 % 1Y




(ASCT0) A AHT A< A ¥ /) 7 o—F L4k (StressGen, SPA-820, Canada) »

—RIERICH O, ZRPUKICE, i A 1gblAE T ERILVA F 45— (HRL

chain, Cappel, USA) #EEFEIMF 22, 50051 Lcb D2 iz, i )c i3 H

I EICEHE U7 TEEICE > THEME L 7.




3. k%l

1) BEDCRUIICTHER LAAHBHEGEHYROBELEAHROHE : MIV-11Z,
HHABHL 22X 10 PEA2RIEBCRUTITCOI NNy alE A — 7 )V aE D Tl
GIFRUfC M3 L, 2D-PAGER LT M Lz ikl EHBAB O ARy /3y — %
rUT. MEOELEINTCEAHEOAKBRERTREBICRE > T KK
S ENIEAELIWM KU FRT0kDaL Y, HEITCTREAINT 2 DDA

XN DnTR16-22kDa (KA FRERERHEAE) OHABE TH >, KIV-2IT,
RIEDCRUITCTHERUCHBATBYL . OEBE A E R U, BREEAFIICE
EEAAZBELEIAENH TR U o HUR T O SOk AL &, K5 12 160 ] 12 fe 38
7.

2) A FRTKDaEAEKRCES FTREREDHORKOER : /)L 286k L 2 1
WTZENZENOBREMNEEROEALEZR N (KIV-3) . 2 1 &T70kDakk MK /> 1 A
EREEEEBCOrSITCTRIERGFEHICELADHM KNS S, & T0kDad
EEERREEAK, 3020L0¥mUkcoicxt LT, KRk & aE o83
1 L RSN,

3) BEELCRUITCTER LCHBAETBHS BRI 2EEVH Y 3 v 7EA
BT0DELE : BIEERITL > TEAEN KU FaT0kDatk BB O IR W o i
T A7, BEBCRUITCTHERLUICHBAEFRML & MISPTO/ISCT0E / 7 o
—F IR EDORIGHEE AN (RHIV-4) . /) 7 o—FI)bHitkid, mZFO S &
70 kDaEPHED1 2Ry boAsEEML, HREITCTEREMNADORD o7t RIKT
L e s L.

,38,




kDa

KIvV—1 EE25°C (A) RU3TC (B) THELALARNRZX I IR HHE dA7E ]

M oEEAEREO . E#HEAEE _RcBERIKDTHRELCE, -V
XTS5 T4 —FEMRLUI. IBIZBWYL2EHME, ThENmEEAIT L - TEEAEDN
WAL FRIKDaEDE (KEHLKH) R 22008 EKRE D8 516~22kDad
B FEFEREQYE ONZEH) 29, FI)vOpld AWM IEYE, A5 WD B T
207, pTrE—H-RBEMIFoSILE Y (kDa) TR UK.

,39




RIV— 2 BEEIEMIC BTSN3 XTS5 Ha A S04 h o 2o bt

B A : BJE5°C TR Lok, B BJESTC THE L7z itk %
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Protein (arbitrary units)

KIV—3 #7EIkDak R FEFAREAEOREMELEREOLA. L @ SDS
PAGETH B LA EBEREOA -5V F A BRHATBHLBTAY F—7
BB FIC R U R R ORI TR %, 2 °°S- A F A4 = oAU A& 1T
S, A EE9SC. 1M, B £33°C. 1WeM@, C :37°C. 302, D 37°C. 1
BB, E :37°C. 28R, F :37°C. 4KM, G :37C. 8WH. 42 F&T0kDa (a)
BROESTFEHER (b, ¢c) EAEETAhThXRBETRULEL. 2FRE<—-A—&
iz o4 )b v (kba) TaH UK.

TR :FrvybA—%—1ckb5FHT0kDa (a) ROMKFREEE (b, ¢c) OH

HEELETDOEAL.




kDa A R
94 — -
B o e ==
67 — -
43— -

SV — 4 EIEZ5C (A) RUBTC (B) T I6WF MM L7c [ = im W6 s 5 1
ZH b FHSPTO/HSCTOE / 7 o—F Uik ZHWicw 2 A5 7 oy MEKITK S R
BT L BETE T hEhox 1070 mikh 67 b 0% — Kt Sk 4
M THM L. KRHBRERIEAERE N H T RT0DaD & AH % RS, 55
Dplid WA IV, HMA A RS, HATR2—A—RBAMICF oS b

(kDa) Txr UL .




4o S8

FMBETIE, BEITCTHERLULLRXTZZSHBE RO MAETYL &, EBINE
L7203 T, MREOEROHERICEOTHIRES v FO K THARN S B L
leHEML LR —THh-7cl Exdi~xi., SHOWMETE, BHAETRYL % %4
WLICREXESin vitrofi B ZZMT, FHBBRICE VD S HEHE O FE A & i~
o, TR, BWEEMAICEL RN -TH Yz vy 7 HERHABE EEDN S5 7 &ET0kDad jE
HEPNHFEICHALTOLS I EDEREN, £/0, dokiC220HAKEIDES R

B 16~22KDa ({K4r F o EAH) OELENRED S h .

By JEAMBEFRTAEBMNEET COHRAET LI ENMSNTNS. 0
TbH, HTEIKDaffiDE > g v 7 HEABE THERT 52 —0F (ISPT07 » 3 U —) i,
MIEEAEOAIIICEE XN S BGEET (ISPT0) &, REZALDHAMIZHND S
TEAXNSMERE (HSCT0) 2B osn TS (43) . SBOWIE T
HSPT0E / 7 o — F)Lfitkid, BE2BCHLEBITCTHRLUCHBAEFRML 0L
Lo ELRIG LI ENS, TD4FRET0kDaD & 1 B IZHSCTOMEHHE TH S Z
EMgrExnt. —H, USPT07 7 3 ) —0&BHEE, #Fy+Xo 2 (23, 3D &b
WiEh, BEAHEOBD cahP, 2AaREMORAHOHEIRIkENMT HIXHZ
Bl TWh5b., tBICERBT IR SHERMoBMAEBNL, (37, 42) &, W
e BB IR TS EEZONS ZENG, HIABN L ;@ HSCTOR
ErEordtll, hhkoEmtlfFchrhrb s ERERERHEZRITHEOAED 1 DT
bbHEEZ LRI

AR, AR O - REBBBICHWTHSPTOY » 3 — O #1 H AV FE AL &
HBi- L, TWHWABIEMNEsMERTETWS (32, 41, 81) . Rothsteins (60) @
41 L A id, Brugia malayid il sk 912 3503 5 USPTOD BE A= id, At a5 1 o 91 1) i
B4, SWNZMIEMIcE P LT WAl EAMERL, HSPTOA S ¥ ) 0 o 1814 )
RIcAGREEQE THAI EHEBLT VWS, /o, §TICHE (Caenorhabditis
elegans) &AWV TR, WARKROEHEEIEKD W)W BB IZHISCTOD BE A E U <
T3 ENHERINTWS (55 . SHOMRICEBNT, XXX IHMHRARD

HSCTORHE H E e 413, M CTR R LMK ELLXTITCD i n¥iETH -




el EMS, WEREAOMICHAT LI ENrgaAn. COHMUHDEAERKLE
AR ES D ERIRAL E DO BIMRIE AW TH 5 0%, B OMEKBHEREN~<D LTS
HOBY%H LA AEEMbh.

SEOWET, 22O208AKE Y 2 50 7 &GO &9 AR AE3TC TE 3% L
FEBAFENL . THEREINL., Bioay 2 ik THAEINSKRS FRFEKEEHE
B, I TICWO2>rOBBTHEZIN TS (17, 35, 61) . A WHER /2D
-PAGE LZAS T REBREAHO ARy POBE)/ Ny — &, B. pahangi (T,
35) THEAZINTLI2bDEEWHIKEMULTHEL. £, ThooHEHEE, B
RUOMBEICRE UALDIZ, HEMSHUL X N/AHF AN L L FMIEITCT 3 H L
FLICHBHBAEBHL B THHERINATWL /L. Paulis (56) Ik -T, ¥a v
U g /N NT (Drosophila) TIIHLELN OB KV HMLD X7 — 2 ARG f B UK

HEOEEEN—-HTEHIENBXXSATHE. ZhoDl &6, %65 4510
DS TFREBREAEOELR, Ao FICEELEKHE2RLLTLIbDESE
Z AL,

RAZZSEBERABHEFBYL ., BMZEELZ L TEASHE G L CHE
BUKRNOBREICHIST S, 4RO TREATOEASIERNETEE - D,
Mgy V7 EHUEOEEDBDN LI ENS, REZL> SRtk 5 LT
FEARALR L TOVARFOLI OBy sy 7EAHBENTHS EFZ 6.

,44,,




b. B F

MET, NXAAZS5/BMBOHMEBRYL ZHFENLAIRE TS in vitrod
BRREWAL LI LB, TITHRHRORFICEDLDUTHAELIHNE T 5
D, *PSAFFZUEMOTERE2CRUITCOREREMT THMAERW L s %40
HEHRL, EAEAHOMNZITok. TOME, HMAETRML HFENL &
EREALT SIS, B ay 7HAETIMAEROH EEZ SN 55 hiT0kDat 1 H
DELEK, RUHSTIZ2OD0-AEKRE D541 16~22kDa (K4 1 & i 1k &
HE) OFEAENHERI N, 2 FRI0DaHEEEIE, b M8 g v 7 ®HITHT01Z %
TEHEEI 7= ERN R LI SN0 &L, S AL 58 W
ROBMAFBUL D SHFANL s ~OREFICEEW MM g v 7 HABETONK MK

FEEREAEIEE L TWVWAE I ENRBEIN.




UMV s

NF AL T#EB RO MAEGBS BRI 5
B gy 7EHEBAETVEEBEGZFOIRIEZT DR

s 46;




1. X

FNVNETE, NFXAZSHBLOBBAEBRYL NHFEML KT 5

HSPTOBSE R I H DEANW KT 5 2 Ex b~ —fiz, HSPT07 » 3 Y — Oz
Fi3, A PVARBOALSTFEFFICHRBUEINT LI ENE L OEYH T
maANTWAS. i, §TIZDrosophilati & OHNeA HiwT, HSPTO#{x 1 D ¥ B

CEBHEEAICELHENMNY SMcXh TE TS (7, 26, 55) .
BEAPOUSPT0Z 32— P4 58z 7d, ZEREME AR L, RBBIERIC
Lo THFEMEEHFMO2MIZHIIoN TS, HE, FARFHBICBOHLTHELC
DFA R THSPTOR Bz 0 xh, EHARAICHMETIMIZETOLDTHD
TENTREEINTWVS (8, 51, 67) . £/, ThosOHEEFMHELYSNITE S
ONBEIEFMITOHEKIIHMANG SN TS (22, 68) . LHLAENS, S
MERBEREICL > THEICRAT S LEEMMEOFFAM RIS TIE, HSPTO R
BEFICODODTOMRBINETLE2LITDHRTHRL.

AETE, REITCTHELICEHBAEBRHL sOnRNAZH O TIER UCcDNAS 47
Z Y —XDHUSPTOEBEIZF D/ o—=V7%lA, TOHRRTEE2°CRTITC

THH U AN L S 1c 51 5 RBBRITO L TR L.




2. MEtE ik

PAFER L LRI X5 Jchbk, HRLOEBROMIICH O CE mE
HEIL sid, HIFWICHKLU/IEY TH S.

BAEOHER BN EICKKUCHIEICH O TIT> . H#RTH, k@G sI X
vy AWREA — IV T3M®HFLLERLy PEL, BMBICKHAREHRTHiLEXE
-80°CTHR{F L <.

BEROMH : ALHNICHAREREZRMAL, JoPIIcEE, dhhkE AhkE Y
FTAX U, RNARUDNAZL TFTOHIEIC > T Uik, RNAR S 7T =2 VB F A
Y7 x—bMEEZEHROWT, 7/ LADNAESDS/ T oFxr—ZAK (CEHALE, HE) 2HL
TSambrook 5 (63) D Fkic#E U THi U 7.

THoO—ZXBKAKE : /¥ )VELKKTE, Sambrooks (63) @ ki U TIr- 7.
TIVOAER RO BRI U7 Bl (S TAERR ik [40 mM b ) X —Welg, | mM
ITFLIT I MEERE (EDTA) , pll 8.0] TH -7, Fid 74 o— 2 (GIBCO
BRL, USA) ZHOTHMIKIE LT ZDREZZEZ /<.

cDNASATS5) —DHE: 2RI AY) TWOFT T v 7 A (W, Oligotex-
dt30<Super>) A MW TnRNAZ G U 724, cDNAS K&K F v b+ (Stratagene, USA) =
& oTcDNMAE SR L. cDNASA TS —RB 70 ba—NVEHS>TTLYZIAPT XY
%4 — (Stratagene, USA) A JHU> THEZE L /.

AP Y=z s 20 ) —= 7 ZSanbrooks (63) IC¥ LT, ap=_—nA 7
N4 E—2 g kil k)P PEFHFH LUKt PISPTOBE{EF 7 o — 7 (StressGen,
SPD-925, Canada) ZH WV Tir-7. BHWUTo -7, & PISPTOMEZ 7 o —7
OHindM LW h 27 70— ABK[KB Lk, 7 oUYhiiUATT I A A
DNAS R VY 7 25 A (Amersham, UK) Z T °?P-dCTP (Dupont, USA) Ak L
THE Lz

EERHOBEIT : SLYINPTICIHEAZINTWASCONAY o — & E coli XL-1
Blueic T x ¥, Yo ba—ViCW->T 77—V FEAERLL. BREMHIZT »
—JIFEDTSTRIFEMEYUL, B A BEAREGCEICTHERS L 2.

cDNAZ o— v, R EIZLarkelt (USA) KB L, FT7AF vikick - TE




L. ohicZ7o—rolEERiiza Ea—4% 7025 L4 (GENETYX-MAC,
USA) ZH WL TH4r L.

¥ T oy PRICSKSEN : 4 LADNAZ & Fl o il BR B % 4516 T 4L U 72 4%,
0.8%7 o — AT )T THES KT L, Sambrooks (63) 5D Hikic# UTH A o>
J& (GeneScreen Plus, Dupont, USA) (¥ rH U, EFKE N4 T YV ¥ AL~ 3
ViR LT+ A bF v, IxDenhart's %, 0.5% F7 v JVHEEgS> b Y~ A (SDS) )
RO —REIRSE, VPEBLET o=F&HN Lilcesd 7Y F A E~ g
BT—BRIGEE. HBRMICESRIZ0. 1%SDSE & 32 % SSC (150 mMiE4k+ b Y
L, 15 mMEeBR S b VU 7 A, pll 7.0) 2 M TI54r M 2 [0 0. 1%SDS% & 0. 2 X
SSCx= M~ T 1541 2 Mgk L, -70°CT 2 Hl 7 4 )b A (X-OMATA AR, Kodak,

Sl nedd — e P a ol Ll BRaHT TV F{1E~UH
VRO OREFHEHMICK > TEZ .

/=¥ 7oy PRICKXDZEIT : RMABLU TORMMEEZH O TAMA L. ¢
bbb, EWHE [(425G/V)FRNVLT I, 20 oM 3-(N-E)KY /)T /N2
R VB MOPS) B AT 5% K )L L7 )Tk F] IZh ng®DRNAZ R L 65°C T 1040 M
G, 20%RIVATIVTE REGLINT A0 — 27 )b% 0 T RS kW) &8 fli i (20
mM MOPS, 5 mM Eefg > h V) 2 A KR OL mM EDTA) th T U7c. 20 U ZCRNAE A1
D M (GeneScreen Plus, Dupont, USA) IS L, "A TV ¥ A ¥ —2 3 VBl
th [5x SSCP(150 mMiEfb - b U 2 A, 10 mMY B ZI)kFEF+ Y o A, | nM EDTA),
0%k )NV 7 I K, 5xDenhart  sigg, 1.0%SDS, 10%BERME T+ A b5 ] ICT—M)x
Xk, UCPEBLAATo-TE-RRISE . mEBIZ2ESDSE G $2 X SSC
PR, 2530848 H0.2xSSCRIo T C T2l 2.8 oLz, 7 oy
bikicB B U T8 BERMA b T 274 —EBL I,

¥ 7oy PERE) -V rToy PEICHAVWKCESR o - T OE/ @ ik
BH OHPE LccDNAZ o— 2 DEcoR1 -Xhol Wil (RIV-3) 27 Ho— 2 )LEX

kB, ALY O UAATSTALDNASTNY 7 A5 A (Amersham, UK) %

T *?P-dCTP (Dupont, USA) THEEEK L 7.




3.k

1) Y a vy 7EAETIBMECNAD 70—V VT RUEERIIORE : 7 A Y 7ZA
POIRZ Y —ZHOTHELELDNNSA TS —R 77— 5% 10° PFU/nl T3
i, CDIHTFD—EY, EMBRBE A0 =T A AT V04 X lalo# D
ORI/ o— BB Shic. Z2TIhS6DY o— % in vivo excisionl /Ci%,
ThEZNhZ2T o0 - TR LTRRXIZIERBDY ) LYY T oy MKICK SR
ekl l b, 2THUIUNNZY - VOKEZRILOT, 2RO bEVL7 o —
v (pSHT0-1) IV THEEMIZREL .

2 E 1, 705bpDpSHTO-1D 2 F AR Z KV -11Z L. GenBanky — & X — 2 %}
T EATIC L 5 T, pSHT0-1DIERRINIE, ChFEFETICHEIN TS E M, v 7 X,
Ty M EOWMIA TS, C elegansfk O’D. melanogasterts & ®OHSPTOM {1 &

DTN GTORL LOEm O EZERD . ik, HERINIDHEEEN LS 3

Yy

DT I BEIIZOWNT, SKISS PROTF— 4 X — 22 X B &2 90 Lic& 2 A,
HET I/ BEIMND 1D, B (21), C elegans (70) RU'D. melanogaster
(62) OUSCT0E DB TZE N T©86%, 8K UB2RE R VMEEZEZ R UL (HV-2) .

2) 4 ) LDNAICH T BpSHTO-108R : BTG L s X Ot/ / LADNAZ 3 Fili
DOHIPBRFEFR THiMIL U7c#, pSHTO-1DEcoR 1 -Xhol Wil 2 7o -7l 7oy b
HRIC kAT A ER LU (”MV-3) . pSHTO-1ix, EcoR1 R UBglll #4k L 72DNAT (Z
HM—oWh &, Fi, HindlI L L7Icd D TIEHI. 6kbE441bpD 2 KD Wy i & )b
Lz &ns, #EXNSpSHT0-105F / A LOBIEFREE—aE—-THEAETSLI L
RS (BV-3-4) . Ldb, nAT U FL g 2iREICTERLIK
e, HME L BIZFEATMA LIS, M7 IGE 3R HARD M i D3R X
Fids CRLV 53-8y

3) BEBCRERUITCTHER LICEHAEFEMNSG RITH T 5pSHT0-10 BB B O LK
CEEROERALEATHERLUCHBAERYL LD, &RNAZMEB Uck, /-
7oy bikEFROTpSHTO- 1O FBLA AT Uic (BIV-4) . pSHTO- 1 Hifk o K 5%
BERUCERICO»D 5T, 3.2kbDnRNAERIGLIc. A= S 0F 75 A &b HEE

=11




EcoR | _Hind Il

AATTCGGCACGAGACAAAAATGAGGGAGACTGCTGAAGCTTATCTTGGACAACCTGTAACTGATGCTGTTGTCACTGTTCCAGCATACT TCAACGATTCT
CAAAGACAAGCCACTAAAGACGCCGGAGCCATTGCTGGACTTAATGTCTTACGTATTATTAACGAACCAACAGCTGCTGCTATTGCTTACGGTTTGGACA
AGAAAGGAGCAACAGAACGTAATGTTCTTATTTTCGATCTTGGAGGTGGTACTTTTGATGTCTCTGTTCTTACAATTGAAGACGGAATCTTCGAGGTCAA
ATCAACTGCTGGTGACACTCACT TAGGAGGAGAAGATTTCGATAACCGCATGGTTACCCACTTCGTTAATGAAT T TAAGAGGAAACACAAGAAGGACCTC
_Hind NIl
TCATCTAATCCACGTGCTCTCCGTCGTTTGAGAACAGCTTGTGAACGCGCAAAGAGAACACTCTCTTCTTCAACTCAAGCTTCTATTGAAATTGATTCAT
TATTTGATGGAATTGACTTCTACACCAACATCACTCGCGCCCGTTTCGAGGAGCTTTGCGCCGATCTTTTCAGAAACACAATGGACCCAGTAGAGAAGGC
CCTTCGTGATGCTAAGATGGACAAAGGACAAGTTCACGACATCGTTCTTGT TGGGGGTTCAACACGTATTCCAAAGGTACAAAAACTTCTTTCTGACTTT
TTCTCTGGTAAGGAACT TAACAAATCCATCAATCCAGATGAAGCTGTTGCCTACGGAGCTGCTGTCCAAGCTGCTATCCTTTCTGGAGACAAGTCTGAAG
CTGTCCAAGATTTACTTCTTCTTGACGTTGCTCCACTCTCTCTCGGAATTGAAACTGCTGGAGGTGTCATGACTGCCCTCATCAAGAGAAATACCACCAT
TCCAACAAAGACATCTCAAACATTCACCACCTATGCTGATAACCAACCTGGGGTATTGATCCAAGTTTATGAAGGTGAACGTGCAATGACAAAGGACAAC
AATCTTCTTGGAAAATTCGAGCTTTCTGGAATCCCACCAGCCCCACGTGGAGTACCACAGATTGAGGTTACTTTCGACATTGATGCCAAACGGTATCCTT
Xho |
ATGTCTCAGCTCAAGACAAATCCACCGGAAAACAAAACAAGATTACCATTACTAACGACAAAGGAAGACTTTCCAAGGAGGAGATTGAACGTATGGTCAA
TGATGCCGAGAAATACAAGGCCGACGATGAAAAACAACGTGACCGTGTTTCTGCTAAGAATGCTCTTGAATCATACTGTTTCAACATGAAACAAACTCTC

GAGGATGAAAAAGT TAAGGATAAGATTCCTGCCGATGATGTTAAGAAAGTTATTGAGAAATGTGACGAAATCCTCCACTGGCT TGAAAGCAACCAATCTG

CTGAAAAAGAAGAAT TTGAAGATAGACAAAAGGAACT TGAAGGAATCTGCAATCCAATTATTACTAAAATGTATGGAGCTGCTGGTGGTGCACCAGGAGG
X Bg! I

TATGCCAGGTGGTGGTGCTCCAGGAGGTGCTTCCGGTGCTGAAGGATCTGGACCAACAATCGAAGAAGT TGACTAATTTTTATTATCCTTCAGTAGATCT

Dra |
CTGTTTTAAACTGATTTTTTTTATGATTGGCTTGATTTCTTATATTAACTGTTATATAAATAAGTAAAATAAAATATAATATAAAAAAAAAAAAAAAAAC

Xho |

TCGAG

MV —1 pSHI0-1D 4 IACS.

Bk a FraskElomli,
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pSHT0-1  IRHETKMRETAEAYLGQPVTDAVVTVPAYFNDSQRQATKDAGAIAGLNVLRI INEPTAAAIAYGLDKKGATERNVLIFDL 80

71 S P S 3 P Wk A s o i o S i SR Ll s R A s A [ R SO 201
i VTR 0 ) s SRR e 5t ety e R s s N Sl v i KR v i Hh v e 201
ol Aaowdes B e w4 Bletlas ] s ouslodis JE e il Waplorectlh o Ba % o TR ¥ o s Lo 2 s AVG o 5% o0 s 201

pSH70-1  YGGGTFDVSVLTIEDGIFEVKSTAGDTHLGGEDFDNRMVTHFVNEFKRKHKKDL SSNPRALRRLRTACERAKRTLSSSTQ 160

W, 1 ahasraess Fem b a8 nd 2%t SR P s S R PN 21 o8 SPU IR e e 281
Bkl  everiass B A s o T v e e e s ;B ' N T R O R R SIS B e €. 281
D3 Bbspseens 5y - SRR 1 L LIS Leswns R B T Bl s e S TRy Vals i 281

pSH70-1  ASIEIDSLFDGIDFYTNITRARFEELCADLFRNTMDPVEKALRDAKMDKGQVHD | VLVGGSTRIPKVQKLLSDFFSGKEL 240

H.  ddeesass dhz 5. 55 Fea A ey Netais A M T o R Al atatatie o e s i b I @l sfxwen 301
AE L e e i F i b b 2 S e 0 e S ey L P R SR o7 N (S 361
el hiaees s o S9N - RPN s HE b v s ALTL o el IR L% o d o0 B8 s BB Lo Neuv: 361

pSH70-1 NKSINPDEAVAYGAAVQAAILSGDKSEAVQDLLLLDVAPLSLGIETAGGVMTAL IKRNTTIPTKTSQTFTTYADNQPGVL 320

B estmes i Tana ST o - Pl Ly 5o % S e B o e e 1§ (R SOl 441
Lalin 1 anvaliaiii L a2 r 0% 2 ek b T e N B s o e B eh A 4 AR S v e 441
S R TS T UK e S O S L ke At BVLR avtv wd vw s 3 RPN RPN 441

pSHT0-1 |QVYEGERAMTKDNNLLGKFELSGIPPAPRGVPQIEVTFDIDANGILNVSAQDKSTGKQNK | TITNDKGRLSKEE I ERMV 400

;- P S CR S SR S RS R PR L I SR B A b e s SR R 0ah W is 521
9 R e I R R W PN [y o B R R e P | NN WRllle s s ns aF s sOB e as 521
% WS PP L I R o M ARG L R - (R {1 Ly . I T § FERI 521

pSH70-1 NDAEKYKADDEKQRDRVSAKNALESYCFNMKQTLEDEKVKDKIPADDVKKVIEKCDE | LHNLESNQSAEKEEFEDRQKEL 480

Hu BEwlt Ju Eieiss en Ko oS wdwa suilliyos s R Vot QG S NDE A KQBLD, AN NG SDKL 2T 00 s 00 HQ.... 601
C.e 5 AP T L S R s T DI DRI 4 L e L QR sl S Tl e ot 5Q..D. 601
D.m B s RIE o o BET e sl e s s i Ao o DEDN. T o SOSRIT I NG Y IS s DR LB - Yl v vu 601
511
pSHT0-1 EGICNPIITKMYGAAGGAPGGMPGGGAPGGASGAEGSGPT I EEVDXFLLSFSRSLF*TDFFYDWLDFLY*LLYK*VK*N |
Hu o Rt LalSe~ il s o FPlas
C.e s ML S Ll o5 oo Pl oy
D.m gl R Ll Pl s st Sy dual
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BV — 2 pSHT0-1o#tET 2 /BEI EMBOAEYHICE IS AHEE Y 5 v 7 H Y
B0 7 3 /B ok, Hu: & b (21) , C.e: Caenorhabditis elegans

(70) , D.m: Drosophila melanogaster (62) . (.) :pSHT0-1D 7 3 /) BEfcH &

R—ThadZL&Erd. () TI/ BMORKENZTRT.
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Hindll
Hindl
ho I
Bglll
Xho I
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200bp

MV —3 RRxXTSHEMEY /) LINNOYY T oy MRICESMIT RS ) L
DNAVS AL T W 7o I BR B 32 D pSHTO-1IZ 35 1) 5 Y)W f 4L .

) LDNAE D10 pgaHOTLU TOHRMREE R THAL U, Bk a9kl 2.
L— 1: HindMl, 2: EcoR1, 3: Bglll. ¥4 X< —Hh—FEMIZF aoxX—-2 (kb)
TrU. A BEBCTERBULILNAT YA E—2 3. B: lEICTENH

Lodeosd Y o 48— 200
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§ 8.8 4 5 B8 f 2 3 4 & 6
kb
S =T ‘
2.0—

BMv—4 EE2°C (A) RU3T°C (B) THEFRULRNR XIS ME AU
SRICHI SpSHTO- 1D B, HMABY L 3HRE25°CRIITCITH O TL FIZR
TR % Uck, @RNAZMH Uz, 1 304%, 2: 1 Wefd, 3: 2 Wi, 4: 4 b
B9, 5: SB¥M, 6: 1 6. &L — iCidd ug®2RNAEZHI L., 14 X< —2

— I EMICFoN— R (kb)) THRLIL.




H5XDFREBEEBMECTHERULCHMAETRML &b H37°CTHFE L 72 kD f

MintL Tz,




gy JHABRBZ TR, EPORMNEBIZ TEZoMz THEN LS HIEEA

L7, TTICHBINA TS Y3 Va3 NP RBHOISPEIZFETNT
HET L EMFOUSP# iz FOMBENEXN TS (9, 33) . 4O T
ErDOHSPTOHIEF 7o =T 2O TREA IS HMBEMETTEYML DDNAS 1 7
ZV =X ) ==L, oA THEZINOLASPTOE BRI KL T 2
ML NIVTEOMEEERT 7 o— opSHT0-1% 7. pSHT0-1k b PN S A/
LALOBEEFRE—aE—-ELTHEEL, £, 3.2kbOmRNAZ B L T 5 2 &0
RN, LhLAEDXS, pSHT0-10oB BRI MICIE A Y (MDFA VRO a R
RO ONICDOD, a— FHEBO LRI F o3RI G-k, =
NoDI ENS, AIHEELPSHTO-1E, NAR X254 h ONSPTOR iz 1 o
' ¥ I — FHBO MUK LD THE EEZ SN,

HEAEDICE O TISPTIOBUHEEE PN DG IEMLET S (44) x5, HSPTO
773 V—EMENLIEHADPERZINT VS, ZDcy, USPTOAFEA T 2 #1713
ZEEXBBIEFREMKT S LD, ) LADNE Y T oy Fkic &
SMATICL > T, LEUVEWMBEREEO NN Kb dh 3 (25) . 4O
b, pSHI0- 127 0 —T E LR RX XL S HMADNAO Y > T oy b ikic & 2 BT
L& ->T, HHNETHHEEFZECHAUNTOENAT Y I AZTEHMEDED S
ntc. TOTENS, NRAXZITFBRTDH, pSHT0-1DABIZ W { DD HSPTO [ 3
HBIZ P FEAETHIENTIEINT.

BEVNBEIIBODTIARRA AL IHBBICE T LUSCTODFAEE Sz L. AE TR
TNODEABAEETSEEZ SN BpSHTO- 14 HEE Ui, pSHTO-14, /) — 4 o
Toy MMRICEDBICE > THHAEGEML 0838 E B I BRAZ < HE IR X
h, TORBEEDCHSITCTHEKRFEICEM LTS Z EMRINL. =
hoDI o, pSHTO-LIZREEICB 59 2 HSCTOM 3 # in 7 0 — FLHDER
bihic.

LinL, AEOWRTIE, HENVETENEBETY L OHSCT0 & pSHT0- 1o e 2k
TEHHEAELR —THLA20EIDAYTH LS. BEAEMITH LTI, HSCTORM itz

A56,




TREHITEST S (44) ZEBMoNTS Iy, 4HOMRMEE LT, pSHTO
LD 3 — PO ERICOOTHITL, HUEOMEICODOTHNDZLENS L EH
Zohic.
NFAALZTRBROBABAETYL 13, BEBPICE-> THEODKRMNICRATS.
Reiely, HURBRIMEREZAICEE T2 IS b 00 5, AL b &
WHOBRSICEIG UFEML & LTRAET S, A HHHEE L 2pSHT0- 1 S HE 52 & h

BHSCTOBIM M (5 718, mKICiiA Shic R b L AT, T/AbL, BE~O®
BRUBBEADFHIIMET 5 RETO 1 DTHE I EMNRES NI,
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5. BH

mBESTCTHRUIRAZ LS HMBEAMEFYL sOnRNAL D DNAS £ T 5 Y —
ZEHELU, E MSPIBEFE T o —TIKAVERZ V-2 v 7iItd-T, 28
L, 7050p®D 7 0 — 2 (pSHTO-1) %4 7c. R OMITRE L D, pSHTO- 1D 1 2L
FlE, SHETHRESIN TSI OUSPTOM (£ 7 & ORI T0%8L E o & A
AtemUre., £, WEARN BRI NV RBERI NN MBEa R @zEn s
NiEh-tc. LU, EXNDZ3WBHOT I/ MRINIAND 123, ZhETicH
HINTOLE PRUHBRE EDONSCTOE D RIICE M IFHEZED . Wiz, HH
Toy PEICKBMEBNS, pSHT0-13Y J ALICH—a - THET S I &R
SN ER, NATNIFAE-va vOREEATHA LItk >T, 2BERER

I FHOGFHEEZTFRST ZMBOMBBERICEZ ST DBRD SN, X510, HE

O CRUDITICTHREUCEHBHAEBYL :O2LRNAEH T/ YT oy MikxEH
L7c& T A, pSHT0-1i33. 2kbDmRNAE G4 5 2 EFERR XNz, BHATENL . %

ELSDMETHIRLUTOmRNAD B NZD SN cb DD, & O RBL R IL M E25°C
LPITCODARZI EBFT - bIVF IS HWBEBEI NI,

UEbXbD, 40EE UL 705bpD ARSI E, HSCTORI M #AZ T 0 — & # % 5
N, o, FTRMETEXKCEDICHMEBRML 2 HETCTHRET S I &I
Lo THFAMLAERKBLILIEDS, NAXT S OUSCTORM #7713,
TORBIKBEETHIEEEFDLIDODTHAI EWTRBENT.
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NFAZXLSRBEOHMAETBNL D SFAEML sAOFEEFICHT S HFRZITL,
LT OB % 137

1) RAZX LS EMAEG 2 F 2 X3 T, RITEEUTHEH UK o Ff e ik g
WIS S EEZHER L. Thicdky, ZFxX I 2o RKRoED#ICEZE
fESL U7z,

2) BHABY L, AWML ROKHOMRE G-, BMAERNL & 254
LiETRRES AL STOLARDIIHLT, FAMLERBTRIFIER —-THh - k.
HHAFU L BHAROAMAETEZHRATEY, —Fh, FEML s RO R Tk
NOFAEEFEEZHEATOS I ENG, MEREEEOE O ERERZIR D & BB R
(BT DEEZ SN,

3) HHAEFBYL 2 REITCTHEET LI LEICL->T, HAKDIEBL I L 0 [0
WUZFEML L IBEIR—FERBICETEIA L. ZhITHLT, BEWBCTEREA
LEBLEOEMAAEIRE DN T, T, BWEBEAORERD S lc ik o0 THE
WEEBERORBEERERITLIcEZA, SOk, EES Y P25 EIILL
RHFAML s EBIER—ThH-7c. Thool G, HMAEFBYL s 5 HF 4N
Ls~DREBITEEBE2CO SITCANDOMERADEELXEDEZRILTWHDEHD
o T o N

4) FFAML AR #EMZIERIE, BRAEBYL - OR#R%I6IFMICHE X N .
TIT, 99FATAV =T F2HOCTHHRAEBYL s %2 B E25°C L U37°CTI168 L
HERUEAHEHAOEEMIT LI EZ A, RIEEIT K > THFEZUSCTOD pE 4 8 K K
UbonitBrrfEHEEEOEVPELEINTVE I EVERINL. Chod I &
NS, BHRAEGUSHFAML s ~DREITIEISCTOR KSR E I H 2 85
THEEOEB A bR

5) HEEITCTHH#UILHMAFEYL sOnRNAZE S AFINIT Yo —= 0 5 Ro 4
—IZHALTcDNAS A TS5 U —EL, BADOISPTOEZF2 7o -T2 ) —=
YT EREBULUILELA, NTYFALAXUcDNAE 4 70— %281,

6) #ohkd/7o—2rDI)bE2EDORKRGEOPSHTI-1IZ DWW T 2K ILE S 2 ki
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L7z, pSHT0- 1D HEHBCHN Ao M) Kl TS X 0 T B HSPTOM G & ORI ¥
MIFERRE S SNy, 5 %iia— FERO AR L TEH Y 552 EODNAYE T
T h-72. LU, HEEXNET I BENOHND 1D, {boEFETT T
ICHME XN T BUSCTOE DRI & M %7 L.

7) pSHT0-1Z2 70 —F I LTREA XS HEBRRDOF /) LEZMTH Y T oy b
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higiiahicl Ens, ZREKBIZTINOGFEMENTE XN/,

8) pSHT0-1% T o —T Wi ) =W 7oy MEICK DTS, pSHTO-1i
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Studies on the development from free-living larvae to

parasitic stage in Strongyloides venezuelensis

Naotoshi Tsuji

National Institute of Animal Health

Tsukuba, Ibaraki 305, Japan

Strongyloides venezuelensis a natural parasite of rats, has been used as an
experimental model for the study of human and animal strongyloidiasis. Strongyloides
possesses two different life-phases in its life cycle i.e., free-living and parasitic phases.
Third-stage larvae (L s ), which are free-living penetrate the skin, migrate to the lung
and finally develop into adult worms in the small intestine. Exposure of the L s to a
dramatic change in temperature during infection prompted us to investigate larval
response to heat.

Heat shock proteins (HSP) display a high level of evolutionary sequence
conservation and are classified into several families based on the molecular size.
Among these families, HSP 70 has been associated with the protecting the larvae from
adverse environmental factors, larval differentiation and normal larval development.

Development of free-living L s to the parasitic stage is a critical phase in the
life-cycle of Strongyloides However, the biological and biochemical mechanisms
required to adapt to new environmental conditions from the free-living to the parasitic
stage of Strongyloides spp. still remain unknown.

This study is focused on the developmental process from free-living L 5 to the

parasitic stage of S. venezuelensis. The results of this study were summarized as

follows:
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5 Establishment of a method for a longer passage of Strongyloides venezuelensis
strain in Mongolian gerbils (Meriones unguiculatus)

Mongolian gerbils (Meriones unguiculatus) were infected with 1 X 107, 1 X
10" or 1 X 10 * free-living L s to determine the duration of fecal egg output. Eggs
per gram of feces (EPG) were counted chronologically and adult worms in the small
intestine were recovered on 100 days after infection. Changes of EPG in Mongolian
gerbils infected with 1 X 10 * free-living L s also were observed for 450 days. EPG
was stable since the peak value noted on 9 or 10 days after the infection in each dose.
The EPG and number of worms recovered were dependent on the dose. The high EPG
value continued for 450 days. These results demonstrate that the Mongolian gerbils
allowed a long lasting parasiism of S venezuelensis, and  Strongyloides
venezuelensismongolian gerbil systems were useful for long passage of S

venezuelensis strain.

v A Protein analysis of Strongyloides venezuelensis by two-dimensional
polyacrylamide gel electrophoresis

Free-living L s and parasitic stage L s in the lung and adult worms in the small
intestine were analysed for protein by two-dimensional polyacrylamide gel
electrophoresis (2D-PAGE). The free-living L s were differentiated from the other two
stages of parasite by 13 stage-specific spots, whereas the L s in the lung and the adult
worms were identical to each other in spot patterns except for 6 spots. It was
considered that these differences among the developmental stages were dependent on

the environment of the larvae/worms.

3. In vitro development of Strongyloides venezuelensis free-living third-stage
larvae to the parasitic third-stage larvae of by temperature shift

Free-living L = were cultured in Dubecco’s modified eagle’s medium at 25 °C
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and 37 “C , and development to the parasitic stage was evaluated using morphological,
protein and antigenicity criteria. Few larvae cultured at 25 °C showed development,
whereas in most of the larvae cultured at 37°C, there appeared characteristic
mofphological changes such as a bulb-like head and droplets under the cuticle with an
increase of body width of the larvae. The results obtained from 2D-PAGE revealed
that the protein spot patterns of the larvae cultured at 25 °C and 37 °C were
differentiated by 17 specific spots. In addition, Western blot analysis combined with
2D-PAGE for reaction with serum obtained from infected rat revealed that protein
spots showing immunodominant antigen at 37 ‘C were almost the same as those of the
larvae recovered from the rats rather than those of the larvae at 25 °C .

These results strongly suggest that a temperature shift from 25 °C to 37 °C has
an important role in the development of free-living L s to the parasitic L s of S
venezuelensis. The culture system established in the present study was useful for
biological and biochemical studies of the development from the free-living to the

parasitic stage of Strongyloides species

4, Expression of heat shock proteins during transformation from free-living
third-stage larvae to parasitic stage in Strongyloides venezuelensis
Comparison of protein profile labelled with [ *® S]-methionine of

free-living L. cultured at 25 "C and 37 °C with a marked morphological
transformation revealed an increase of 70 kDa protein and new appearance of two
complexes between 16 kDa and 22 kDa proteins at 37 °C . The 70 kDa protein
cross-reacted with monoclonal antibody against the human heat shock protein 70, was
constitutively expressed. These proteins synthesized during the transformation of the
free-living L : to parasitic L s might be crucial biochemical events that regulate

infectivity of the parasite for the host.
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5, Expression and characterization of heat shock protein 70 gene in free-living
third-stage larvae of Strongyloides venezuelensis

A partial-length of heat shock protein 70 (HSP70) gene was cloned from cDNA
library constructed 4 ZAP Il vector from mRNA of free-living L s . The human HSP
70 gene was used for the library screening. A gene pSH70-1 had homology with more
than 70% other HSP70 genes recorded in the GenBank data base. One of three
deduced amino acid sequence showed high homology to heat shock cognate 70
(HSC70) of other organisms stored in the SWIS PROT data base. Southern blot
analysis using pSH70-1 as probe was consistent with the pSH70-1 being present in
one copy per genome. However, several bands under the low stringent conditions
suggested that the gene was a member of the HSP70 multigene family. Northern blot
analysis using the pSH70-1 as probe revealed that the expression of 3.2 kb mRNA,
which was constitutively expressed was increased in the transformation from
free-living to parasitic stage.

These results suggest that the S. venezuelensis HSC70 like gene is associated

with the transformation from free-living L 5 to the parasitic L s in this parasite.
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