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: ’ . , AC: Asymptomatic carrier
= 2?2 HIV-1@%%B&U%ﬁﬁmﬂi%%%(;ZBD‘Z)BDV@% >7 AIDS: Acquired immune deficiency syndrome
% 3 Hf ﬁﬁﬁ%ﬁﬂiﬁ%%(:g(jéBDV@% . (oY ARC: AIDS related complex
55 4 8 ’f?ﬁﬁ%ﬁﬂiﬁ@ﬁﬁilﬂ%ﬁ%ICBU%BDVE‘&% 67 AZT: 3'-azido-3'-deoxythymidine
$581 COEDELD /3 bp: base pair
p BDV: Borna disease virus
ik RS 4 GRe: Center for Disease Control and Prevention
) cDNA: complementary DNA
T 81 CFS: Chronic fatigue syndrome
cpm: count per minute
SEXM 82 DMEM: Dulbecco's modified minimum essential medium
DNA: Deoxyribonucleic acid
DW: Distilled water
ELISA: Enzyme-linked immunosorbent assay
EtBr: Ethidium bromide
FCS: Fetal calf serum
FITC? Fluorescein isothiocyanate
GAPDH: Glyceraldehyde 3-phosphate dehydrogenase
GST: Glutathione S-transferase
HIV-1: Human immunodeficiency virus type 1
HRP: Horseradish Peroxidase
IF: Immunofluorescence
IL: Interleukin
kD: Kilodalton
m.0.l.: Multiplicity of infection
MW: Molecular weight
ORF: Open reading frame
PBS: Phosphate-buffered saline
PCR: Polymerase chain reaction
PHA: Phytohemagglutinin
4 Photostimulated luminescence
mMRNA: Messenger RNA
RI: Radio isotope
RNA: Ribonucleic acid
RPMI: Roswell Park Memorial Institute
RRE: Rev response element

RT: Reverse transcription
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Trans-activation responsive element
50% tissue culture infective dose
transforming growth factor- g

Tumor necrosis factor-a«

Tris (hydroxy methyl) amino methane

2 B

M AL ZADRBRLEESITHRIE. KBLT3DDOESELES., —DF. UAILADIE
RE(CAEL). MRATIEES N B AMRELE (lyticinfection) TH 5. 552 DREFEERIUL,
YA JVADREEIC L > T, BN, BAMk (transformation) THHETH D, €L T
s3ERIZ. MBREIVAINADBEETIREEATH Y., FHEEE (persistent
infection) UL\ U (X8R ZE (latent infection) EFEIEN D, 1510, BAERRZREC
L. SERTAD. HDNIFEREER L. VMIREDORFTTEERITLINE. U
AIVADMPHEEMS L FELBDLB, £/=. BREEDOSOFMIBEAORRZLEREL
ZLBD D, AR TIE. b MCEE, BRBREL. &EREABEISECTE MREFRE
AR, BLOERBEREZEEOBENTEBEINTVNAIRIVIHEIAIINAILDONT, €
DRLSFE AT L2 BNE L

FRaBERLYAJLZ 18 (Human immunodeficiency virus type 1 : HIV-1)

. BERERERSIEERE (ADS) OERTAIATHY . BREKFORRAL, AFE
A2EUTR I CHBOTEETHD, AAETIE. HV-1OREERIZE in vitro DRER
CHENTEFL. HV-10OMBEEH S LUBERAEF ICBE T5RELFOREZR S
= 7. HV-1DOBEH S V0 BED—DTHDRevDBE #BETST7a4 A4V IXD
LAF REBWT., A ILAREIE L TORIBEEMZIRET L 7.

—%. RILFFEI A IV A (Borna disease virus : BDV) (&, TERUVICRHAZIEC
+HRNFBDOERIANRELTHEENEHDTHAN., BADHARICKY., B 43
[CEEmEREELOBENSIEEEINTINS, —FA. BEEHEGREIL. TORRAILCOAI
ZBRENEONTEY ., DDEREEDERIERBREONDI LMD, BHARTIL.
BDV & @M EHAEFER L OBEM AT TS LIS, REINFIKRREICHDHIV-1RERE
BLUOEMKIEESRE ICHT ABDVOEZRHEEITI. £ MIHIFTSBDVOREEEIC
DWNWTHERETL =,

HEoT. ABXIT E1E: EFEAERETAIATE (HV-1) OHBUSEEDET
CBIbBR 7o tHY —BEFOZTR] . TFE2F RREFAAMAVIXIVAFERICLD
HIV-1185E %R 8L ME3E £ MIBIFTRRIVFIEVAIVADREREICEE T S0
xRl hoEBREND,

F1EQRLUTOARARICENZND,

1. HIV-1Din vitro IoBITAEEREIC LY, EHMREESEOUAILANERN, #I
AR LIRS (TR AT A MBS HIR U=, R LK CVvpr BEFROFT 2 AER
DENSHEINL . 20K LI DIFERAMATE, FEFELETOTAVAINANERE
THoe cNOEDIEND, vor BGFOERPHEEHDETEZ LT —
HThdIENREENE,

2. WHASORICBWNT. VIFDSVpriCHIFITIRTZSAAY MRREZEZAONDER
EESOLINADBREEINE, CORETAIA(L, BE., BIENFAIEETHY., &
SICHIFEEENE(FIFEELTWAZ EN, AW VAN AERNREERER(C




FUBBGMELS =,
2 wwﬁﬁ%mwfytyzﬁguiwmwjuv4th%%$t%®5h\m
Vivo [CEBIFT B EFEEBRD— DO THBIZ LRI NA,

F2EIILUTORABRICEHEINS,

1. Revresponse element (RRE) WMDRev¥ /84 Bt S8 (bubbletgi&t) #5
CAVIXOVAF R RREAUIRIVAFR) 28K L. chbDAY I3
OUVFAF RIIRevERER T A ENBELMELL o -,

2. RREFU IR LAF K (ARO-2) (X, 1/5T10uMDEEIZH T, E FTHEE
BRER T d HMOLTH#8 B L UM OMBIICIFRERI ISR LHIV-T (ZBREH) 0o
TIWAEEZMH L/c., £/, HIV-1SBREELAE FTHEE®RYE (CEM) TH
DACH-ZHIRICE T, TNF-aBIBICLB ARSI U0 BOER (Y1
DiEMAL) ZMHF L. —F. RINBE10uMICE VT, RREAYTx 2 LA F R
DFRD I T 2B EMILRD SN - =,

3. RREXUIX&ZLAFEK (ARO-2) [E. E b RAE I BEAZ R RE (SRR L 7= HIV-1

(BRERHR) DOAIVREEEZIE L7,

FEIRFLUTORBICEHEIN S,

1. HIV-TRZE (SAE) (FIFBLECLENR, BDVIGEBHENEECS<. 13-
HIV-1B3 DR (STD) BB TR EFDERIZEECHo~, £/~ — % [C Sz HD
HRRETHD ZEMBESIN TV ESKIEESE (FUAFATSR b—7) OIKiE
A& 5 HBDV RNASSE R (CHR BN,

2. BAREADRMESERE (CFS) BETIZ. @EBLLEL. HBDVIABLY
BDVB{ZFOBMERNSEEICES - /.

3. CFSORBAKREAREFICENT, CFSEBHENAEE (FH. REBLVEXRD
4%) 32 TBDVEDBENRENAE. —H. CFSONTNORME - HZY LA
E%liPBMCEPOJBDVpZMEE?BJ:UﬁBDVﬁ%(iEﬁ’C“Eﬁ3to

HEDZEDS. HIV-1 B7 09U —BEFOZRICEY., BEABEEELTL
DAIBEMDRREND Z &, £ATEMSEEC< VVER (RRE) 07 F 04 THBRREF
AAFVIRIVAF RORVANRBE L TOBERMEBSMICTE o EATE,

S 5[0, BDVEERLECFSEZEDRFBH D IR EOBEEMEIEETE %0, E Mo
[THBOVOFERIL. BEEROREISEICLVISIENRECHZEEZ DN
MRZ/DZEMTEL,

FF

&b

KEDDIAIVABERIEL, TO/FUVRARICIXYBREINTEL, ®>T. REMREL
HBYAIAMEREF. SHREAREREADPOHREINTIC, RE[CDODIE> TEAKARLHE
ELEFTZHDT, REGEDRBICLVERLELEINDIBDTHD. FHRTIE. FEkx
PIFEERCTIVAMINABRREL LT, RER. ARRERZEZENETIE FEREAEDA
JLZ 18 (Human immunodeficiency virus type 1 : HIV-1) . RILFHEDA IR

(Borna disease virus : BDV) [ZDWWTHRET L 7=,

HIV-1 DRREZRITE L. BREDZ L, BAERCECS—BEOD ()L AMEE
EESESMRBREE, FORFHI0OFICHRIEBERI(ACE)ZZBL., AIDSANEETT
3, CNETEEADVA N ZAETEMRBRERIC—BYEITHENT 50, TORDOEREILE
DLERICHEN, ACHORBIZENWLANIVICHBEND EEAONTER. LALENS,
EEE, HIV-TIREESEES v U Z(AOBICENT S, RIEMERTOY A I AER(TH
HENTNAHOD, $HICU /BB TIRERICER, BEZRUERLTNS I ENHS
MICHE > TINS 70,2560, o, VA RAZEEL T SRIEMEZEK(PBMC) D 3 FHA
. 220U 3BLURATHD I ENHESNTEY70,25, CDABZMEHREAS00/ wlld
TTHABREETIE. 1BIC107-100BOUAIIVADBFHEICEES N, 92 x109ED
CD4BBMHMBAASEE L TWD LED|RENHB70.25, TEDO—A T, BEBFOEFAICIIR
E4DNAICIEAS N 7O ()L ADNAZ - B R, HRBEAMRBLZHFETD.
#oT, FERUANREEE L%, HRFEZECTEMRBEL, HREXTFTIHER
bW BABRKOBVSAICEETI2ONEBEONCTEH L. EHRRAICEITEHY
ANWADGBBERE 5 [CIFADSRIERFZERTI L THBOHTEETHS.

HIV-11%. gag. pol B&UWenv LW EEY /O EE T — FTHBRIZFDOMIC,
tat BLUWreve Wo =4 /0 Bx5 21— RTREEGEF. vif. vpr. vpu 8LD
nef EWo A JVRER L. BRELGEBEORDONZVNT IS Y —BEFH LB
nNTW3, &k, ChHD7 YU —ELFS. £ERICEITEVMNIADEIESHS L
BFEDETICHETHD E V> BENERSNTE R, Kestlers30(3, 7HT I



7 0€Y ) —BEFDO—DOTHDnef BILFEREEBEHIGERESYIAIR
(Simian immunodeficiency virus: SIV) 2B X H#/~ &L 2 3. BEDEFTHE SN

J. AIDSERELIED > LEBE L. £/, Langd 37 (Zvpr BEFOREYAIL
AFAIDSANDIREHETZR SRV EZRBOYIL/SIVBRAETIVICEWTHE L
e TNHDWEIE. invivo ITEWTIE, ZOEY Y —BEFBIAIZADBERLEICE
<BEETHAEMEZERELTIND, TEZTARETIE, in vitro BEEBRRICH VT,
CNho7 08 ) —BRFOMRICEZ 2HEERITL. BICHREENE S OBEME (D
WTHEH L7,

—h. EBADUAIINZEL, REOHETERECEHETIZEANESMICINTL
2. o T, EGEAVAIIREZIbO-INTB 1L, ADSREEXNZ Z3EKICH
WTHBHTEETHD., HE. BRICBEVWTERSNTOSHHIV-1ER|Z, dEERBE
BELVTATFTT7T—EICHTIEERTHY., WVThHEBRRD IS I ZADESEENE T3
BRTHWLONTWS, CNOMUAMIIREIORESZ. 5% BOEBRICEIT, &
MERDIPFEREERBRECTOT7—HIC7I / BOZTREHEL, YIS ZHSHIETS
CETHD1338, HIV-TOZHRMEIL, oL bOUANREFRICEL. FOEREL
TREEERISICEITZ2EREDEREIDELDBDTHBIEEZOND, BE. CchbiY
AIWABDHEA (WO TIVEE) ICEY. MEDAINADHIREREBMIMZ 3 a4
THoILEDBEDEEINAS, BIFINTNBN, —FICBWTEFOEEME D\ T(LER
BRENTIND, DD, RECTAIINADEIELZIZ DENEE LA VEBRETIL.
CNOEDERCMA, DAL RIBIE, $BICBROAINADERLE NS TE-DDFHED
MRALATHS EEX NS, T TARRTIE. MDA ZOHRAT 5 TR
OTENEEZEZSNDReVOIEE B THARREEIEICEH L. YA I RADEREICHET
RevDBE ZHH T HRRETAA AV TX O LAF KOMIAIVREL L TORIEEM %18
U7,

—A. RIVFRIAIZA(BDV)IL, 18HIREREIC KAV TRELEYICHEMDOE
TTHRMRZESESTRIVTEORERA VA INZATHSD, BDVIZ. 9L HYS . EY

. FFavBLURACBARARETHESBESNTINS17, £/, BDVIIBEND
WEEE T, BAVRRBREDAIETHSIZLEHBEODICINTNS, Sy b2RVESR
BRERATE, Sy MCHERBRESIEECTIEMSHBASN, RIVFTRERRTELETO
BAREBYETINEESTINSSS, CCTREITNEZLE, EFTBENTH. HICHER
EERECSVWTMBDVIRGENSER(CKRES N, BDVHSE MCHRBERT D EDERHS
NTWBETH563.7, LML, BOECHERLZS SHBDVIAGEHERDOEND Z &
5, BDVEREHERE L DBEEMEICDNWTIIEKARETH S,

1@ AEIREE (Chronic fatigue syndrome : CFS) &3, ChETRRICEEL
TWek FCREARBOENESERRE, #EP. BR. HRABEECERARREREDE
V. REICCOREDHE N TREGHBDERDSENLZSBZEZIEETHS12,34, CFS
T, BELUTRBAREDROONDS T L. £LETORIERICHEAR. BB, FRSFERZ
EORBBERNZ S DEFICRDOOEND LR EMD, postviral fatigue syndrome
EHEDNTEY., RERAVAINRAZRAETAHADPHFRTITONTINS, MEETIC,
Ay F—BUAMIVR. EBUAMILR, E NIRRT AIVRGR, 7BI(HHV-6. 7). &
SUE FTHREBMBAE D AV RINB(HTLV-IN R EMNCFSOBA & LU TIRHBICEIF 5N T
E7e0S, BAME/ZBEE(IR/CEE S MICTETNTIVRLAT,

MERZCNETICREEZSD., BRLARBRRENSEOLNSKEEREICE(TSBDVOME
FHE LUV FREFEIREZITo>TEL. TOFT. BDVDYT / ABLUNGHREENSE
MERBEBETERICBENWCLZHER LU, €I T, ARRTIE. D> D2EREFOHRKNZ <
DEEICROOLNDCFSEEICE T, BOVRERLDBBEMEREILAE., THIC, Thb
DEBEREL TOWEIVEEEICEVWTHBDVASBRBELEL TWSATEEMZBLNICT S
2O, RENEHRECHDIHV-1REESLVELRESR (JUATSRAb—7) BE
[CHEIFTBBDVOFEICDWNTHIRF L7,




Pt el ax T AR A Aot A AW e A £ e et e et et e e e e R S S — S—

&1 URE LR THD I EEZBONITLES, £, HASORICBEVWTROoNVIf
Do vpr BILFORKDTFEBICDOVWTHRI L., TNDIRTSA AV MERTHD

~ 1) - ﬁ =
’ EbREFETANZTE (HIV-1) OMBRESHEOETCEDS — LEBLMICLS4 DI, CASDORIEYAINIO—IE. HIV-1EREDEGRH (o

FHEY Y —BEFOETR BWTHHFETHEZHERLLS,

E1E PR

EREERLTAIATE (HIV-1) OREESIFI/O—2THSpNLA32ZHEKD D A
JVA (NL432#%1)%. TU /NBRERKLHIR TH AMT-4RRICRR=ED & B
KIS VRS ENIRN, HRAEICES, AHS556(%. NL432%kEMT-4flifa ([CRERS
#, MEENEFRIAIREFHEAMT-4MRICERESIED L OO MAREERYIRL
R, HAARLBICBVWTHRERANSKITSZ L, SHICHRZENRDICRES T,
BmRRADRIILYT<ASDI L. Z2HRELLE, . IhoFRBRIRIVEESN
294V AIZ. BHBREEHTH LI EDL. FRBEORILEIVAMIIZADOHREEN
BEFTLEATHSZ EMNTREINL,

—7%. CRETHV-1DRBORFOZER VAN ARERWERERERICELY., vifi vor®
LFU®vpuk W77 oY) —BEFOERN. VAIINAOHMREBEEEZETSESIL
P|EEINTINS31,32, FITAMRTIE. LUK OMINRICRoN/CHREE
MOETET Y Y —BEFOEREDBEERZBEONCTIILEHNELL. in
Vitro LB VW THRBRRET oL VAIIADBGTFREERALALER. 7o) —E
GFTHAvprBEFH2WIviIf BLEFOREBEHSRDON. ChODEEDBVAIAD
MIEEEMAEETIE2—RATHILERBLES, £, FEEMNETLTFEIE (PCR
) EERWEBINICEY, ZEUANADHEREE(TEMTE L, = 5 ITHEA201LL
BEDDAIIABETIE, BEREERISEAHROKREBSN. CNEREBIVAIVAICE




28 in vitro RBERICETIEHAL VA RADPCRICK S EEFHEH

1. B®

HIV-1®Din vitro [CBI1F2MEABEEBZVIRT I EICEY,. VML ADOHMREEED
ETL. #BERENSEITRENBEESNTINS (Fig. 1) « £IT. in vitro ##X
R (BT AHMBEEMHOETICHETAHV-1EGFE2RETHAEEZBMNELT. #
R AR SO0 A )V ADNADBIGFHBEAEIT o /.

2. RERAK

MR LA JIVR  MT-4#IRBEEDY T/ 00— THHMI0MR7ODEREIC(E, 10% Y
SRRIBMEE STURPMI-1640F ALVE, DAILRIT, BREMESFI/O—2pNL432Z E
NMEEEMBEK THASWAB0IC RS A7 03y, EDEBREREFTERINVES, C
DNL4A329 A )V A%, M1O#R2I1Z0.01 DEEZAE (multiplicity of infection : moi) IC
TR H, BRAMBLVREShEFRIANVZAZIREL., ChEFHEAMI0MARIC
IEmEERE B, CDBIEESORBYIRL., SHEDTAMILRZWt-105Wt-50& 48
%Lk,

PCR : HIV-1&# (B L U i U/ZDNAD vif-vpr fE5D 1st PCRICIE. (+)tE
2 T54<v—& LTS -GACATAAAAGTAGTGCCAAGAAGAA-3'(4995-501915 %)
BLUC) A TS5A4<T—& LTS -TCTTGCTCTCCTCTGTCGAGTAA-3' (5828-
58061 R)EAVE, —A. MBE Lgag fEED1st PCRICIE, (H)EVRTSA7—
ELT5'-TTTGACTAGCGGAGGCTAGAAG-3' (761-7821ER)B LU )R TS A
7—& LTS -TTTGGTCCTTGTCTTATGTCCAGAATGC-3'(1658-16311&8&)Z A L)
7. 2nd PCRICIZ. (1) R TS54<—& LTS5 -AACAGCCAGGTCAGCCAAAATTA-
3' (1162-1184M8R)BL U (YR FS547—IC. 5'-ATTTAATCCCAGGATTATCC
ATC-3' (1602-1580t8 &) % A\ /=, PCRR/GIZEMI4C. 19/@. 7=—U2F55

130 T2

£29S L wt=l
2310 —— wt-4
100 ¢ e ® anns O 4 Y B
90 —®— wt-20
] s 50
80 _

70,4
60 4
50 4
40 4
30
20 4
10 -

Relative viable cell number (%)

0 2 4 6 8 10 12 14 16 18

Days after infection

Fig. 1. Kinetics of cytopathogenic properties of
serial passages of wild type HIV-1. M10 cells were
mock-infected or infected with wt-1A, wt-4A, wt-12A,
wt-20A and wt-50A at the same multiplicity of
infection, 0.0l1. The cells were seeded at 5 x 105 /
ml. The media were replaced with fresh medium 4 days
after infection and thereafter every 3 days. The
viable cells were counted by Trypan blue dye
exclusion method. The results are shown by relative
percentages of viable number of each infected cells,
compared with that of mock-infected cells.



C. 2oEBIMBEERRIE72C, 298E (304 )L) TiTo/. #BIEL 7=PCR DNA[Z A 5 LR 3°LTR
[}

2%7 HO—RZIBRKENI%. IFSIATOI RRBCTRIFLE. S50, BEX J__'_{,:E .............. z E’P
; ‘ ‘ pol e env e
gL=7AHAa—XT )L, Hybond-N+A T L (Amersham t)Ic70Ow kL7, =g, B v I [
RPEBULESHEAY IX Y LAF K5 -ATGGAAAACAGATGGCAGGTG-3' (5041 - A s e ok
‘ GACATAAAAGTAGTGCCAAGAAGAA rreeee ) """""""" ( WLCTCGACAGAGGAGAGC:\ZBS:)
S06118%) #7/0—7 & L TRGE . RIGMHIZ. BAS1000 (E+EHE T (4 LAk L UUP  acceptor primes
it%*i) (:—C#’F*ﬁ L;?":o GACATAAAAGTAGTGCCAAGAAGAA AATGAGCTGTCTCCTCTCGTTCT
B :
proviral DNA :5
3. #@EEL °‘”““"§EEE§§;E€§EE
RREER RN
B L S G
MIOMIRRIC$1F 5, MEFETH, 41, 1218, 200t B LS50 D A LA DE MR HRH =0 32233333232

A2 (wt-TA, wt-4A, wt-12A, wt-20AE L TVwWt-50A)., 5244, 1248, 20 >
REKLVOSOR VAW RBEEICKY B oN/IFHEREMEE (Wt-4P, wt-12P, wt-20P 5
5L UWE-50P) £ UDNAZ M Lis, S DODNAZBEE L. vif-vor S & U3 5
% & L Tgag SEIAPCRICTHIIES €7=, #IEL7-PCRDNA [{. 74O — X4 L BSX =
Bk, SYNATUSA =2 arEfiofk., TOBE. gag EATHEFASNBME S
CH—AY KB BNADICH L. vif-vpr SEETIR20R ETIRE—1/t RTH 3 ;f
HOD. SORTEFHENSD/NY KL CH300MEZEDDNA B K AR he >

(Fig. 2). &6IC, RT-PCRICK Y., BELEBFBFOUVAIAKFFRDT ) ARNAD S H

RABIEY 4 ADRZSDNABRIE NI, cNbDC kb, SORICBVT, vif-vpr Fig. 2. Analysis of proviral DNA from selected cells
B D REEZHED YL IV ZADTFENTE I N, acutely or persistently infected with serially passaged (1
to 50) HIV-1. The cells examined for PCR analysis (A) are
as follows: M10 cells mock infected (Mock) or acutely
infected with HIV-1 (NL432) in conditioned medium of SW480
cells previously transfected with pNL432. Specifically,
M10 cells acutely infected with passaged virus are wt-l
(A), wt-4(A), wt-12(A), wt-20(A) and wt-50(A).
Persistently infected M10 cells selected are wt-4(P), wt-1
2(P), wt-20(P) and wt-50(P). The virions 1in the
conditioned medium of wt-50(P) were also subjected to RT-
PCR to amplify the same region. PCR products were
separated by agarose gel, then stained with ethidium
bromide or followed by Southern blot hybridization (B). Hae

III-digested ¢ X174 DNA was used as size marker (MW).

10 11



EIE MAVAINRICHERELLHRICEIIZTAVSAINZAAD

vif-vpr sEIB DI BRI DRE

1. BN

HAESORRICHIFATOTAILADNADVIf-vpr tBEICE T, REEBDONDEILF
o Ehs, HES0RBLUHBE L THA20€D Vvif-vpr $RIBDPCREY)
DIERBLIEES L 7=,

2. RBRAE

PCREMID I/ O—=_ 2L —HO TR wt-20PE X UWE-50PD.,  vif H b vpr tRiE
21T BPCREMZ HIBREEFR Bam HIB LU Xho | ICTHIRI L /=% . pBluescript Il SK
ZER\WTIA—= Lk, EEEIOESESequenase version 2.0F v b
(United Status Biochemicalstt) ZB i\,

3. RREER

wt-20P& Y 40—, wt-50P53RER3IIO0—-BXLURR4/0—- D57
sa—r%\BkE. Chsl11on0-C0ERRNNERSELHERZ (Fig. 3) ITRLE.
wt-20PE L UWt-50PD TR/ A—2TlE, £TDL/O—=2ICENT, 56995ED
5567 HEEDTCCHTAGANEZERL . TOHER. FONIHEDOHRRNMFLETDI T 2>
ALERPEC > TS EBNTFHENS, —H, REFS119EEN55679FEND560
ERICRAHDES19JMERMSS7TI0ERDST17ERICRR2DDI A THRH 5N
(Fig. 4). WFhosOo—2ICENWTH, RELUZEDT7 LV —ARZEDY. RREZICH
ROELETAZEHBOMNELE . CNODERMS. VIf BB WL/ BLXWvprElG
FICRIBERI ULEDAIARD, FHEREICEE L TOWSATEENSRES N,

: 7

vif

PN’L432

we20Pcl.l
wt20Pcl.2
wz20Pcl.3
wt20Pcl. 4
wrsopcl.l
wt50Pcl.2
weS0pPcl.3
wtS0Pcl. 4
wt50Pcl.5
wt50pcl.6
wt50Pcl.?

pNL432

wer20Pcl.l
wt20Pcl.2
wt20Pcl.3
wt20Pcl. 4
wtS0Pcl.l
weS0Pcl.2
wtS0Pcl.3
wt50Pcl. 4
wtS0Pcl.S
wt50Pcl.6
wtS50Pcl.?7

pNL432

wt20Pcl.l
wt20Pcl.2
wt20Pcl.3d
wt20Pcl. 4
wt50Pcl.l
wtS50Pcl.2
wtS0Pcl.3
wt50Pcl. 4
wtS0Pcl.5
wtS0Pcl.6
wt50Pcl.?

PNL432

wt20Pcl.1
wt20Pcl.2
wt20Pcl.3
wt20Pcl.d
wt50Pcl. 1
wt50Pcl.2
wt50Pcl.3
wt50Pcl.4
wt50Pcl.5
wt50Pcl.6
wt50Pcl.?

1 10 20 30 40 S0 60
ATGGAAAACAGATGGCAGGTGATGATTGTGTGGCAAGTAGACAGGATGAGGATTAACACA

70 80 90 100 110 120

- e e o S o

130 140 150 160 170 180
AGACATCACTATGAAAGTACTAATCCAAAAATAAGTTCAGAAGTACACATCCCACTAGGG
------- - -=C

190 200 210 220 230 240
GATGCTAAATTAGTAATAACAACATATTGGGGTCTGCATACAGGAGAAAGAGACTGGCAT

PNL4 32

wt20Pcl.l
wt20Pcl.2
wt20Pcl.3
wt20Pcl.d
wtS50Pcl.l
wt50Pcl.2
wt50Pcl.3
wtS50Pcl. 4
wt50Pcl.5
wt50Pcl.6
wt50Pcl.?

pPNL432

wt20Pcl.1l
wt20Pcl.2
wt20Pcl.]
wt20Pcl.4
wt50Pcl.1l
wt50Pcl.2
wt50Pcl.3
wt50Pcl. 4
vtsoicl.s
wtS0Pcl.6
wt50Pcl.?

PNL4 32

wt20Pcl.1
wt20Pcl.2
wt20Pcl.3
wt20Pcl. 4
wtS50Pcl. 1
wt50Pcl.2
wt50Pcl.3
wt50Pcl.4
wt50Pcl.5
wt50Pcl.6
wt50Pcl.7

PNL432

wt20Pcl.l
wt20Pcl.2
wt20Pcl.3
wt20Pcl.d
wt50Pcl. 1
wt50Pcl.2
wt50Pcl.3
wt50Pcl. 4
wt50Pcl.S
wtS0Pcl.6
wt50Pcl.?7

s

250 260 270 280 290 300
TTGGGTCAGGGAGTCTCCATAGAATGGAGGAAAAAGAGATATAGCACACAAGTAGACCCT

310 320 330 340 350 360
GACCTAGCAGACCAACTAATTCATCTGCACTATTTTGATTGTTTTTCAGAATCTGCTATA

370 380 390 400 410 420
AGAAATACCATATTAGGACGTATAGTTAGTCCTAGGTGTGAATATCAAGCAGGACATAAC

SR A==A

430 440 450 460 470 480
AAGGTAGGATCTCTACAGTACTTGGCACTAGCAGCATTAATAAAACCAAAACAGATAAAG

- G




490 500 510 520 530 540
vpr 1 10 20 210 220 230 240 250 260
pNL432 CCACCTTTGCCTAGTGTTAGGAAACTGACAGAGGACAGATGGAACAAGCCCCAGAAGACC pNL432 TGTTTATCCATTTCAGAATTGGGTGTCGACATAGCAGAATAGGCGTTACTCGACAGAGGA
WwE20PCL 1l ressccsescompsesnsresdmme e R i . e o o R S A P O WE20PCLl.]l s e e e —#
WEZOPCL L ety Spvaion s i iyifost sia? Shiss ooy VS 0 7 s A i el o ey e e o e WE20PCL.2 s e e e —#
WERORCT €13 ok oo i gt o o o o Sy 0 40 115 2 o o0 1 . 0 10 = i e .o o et o WE20PCl,3 memme e —#
WEZOPCL 8| st miomrniiie s shu o o i e i, o 9 e 0 i A 9 e o . e it o o S £ WE20PCLl.4  mmmm e e e —#
WESOPE LT | s sm seesrasio mrnt i it 16 o 0 o Foree. oo et oo G o o et e e b o WESOPCLl,]l ~memecm e e —#
WESOPOT T e orme s o s i oo ol s o oo e o 5 o S i o s o e s o o 0 S 2 o o s o WESOPCl.2 —mmmccccccmccccccccmcccc e e e cmcc——— -#
WESDRCL -1, | st mrintomionat s oo de o i o o of o 5 5 e A ol oo 04 B e o A Y i o o W e i WtS50PCl.3  —mcmcmmme e e g —#
wt50Pcl. 4 WES50PCL.4 s e —#
wt50Pcl.5 WES50PCLl,5  mmmemme e —#
wt50Pcl.6 WEBOPOT o6 oo o s o i o o i o o s s o S —#
wt50Pcl.7 WtS50PCl.7 —memecc e ——————— —#
550 560 570 576

30 40 50 60 70 80 270 280 288
pPNL432 AAGGGCCACAGAGGGAGCCATACAATGAATGGACACTAGAGCTTTTAGAGGAACTTAAGA PNL432 GAGCAAGAAATGGAGCCAGTAGATCCTAG
WE20PRL L | o sk bt o8 i s o e s g o e e o e e e B S AR e wt20Pcl.1
WEAOPCH 2. | o mmsam 0 2 o ke e s o O 5 S A SO LSS 2 W TR o R A S b e e S wt20Pcl.2
WE20PCL,3  ormmmmmcmm e oo e e o e e e i i e e i i wt20Pcl.3
WEZOPOLIH. s oiom simsiaver mas it o o5 sm b v ¥ o o i o o v et e ek o o TR e e e e o wt20Pcl. 4
WESOPEL. ] s rmsmsme s s ey e e e e e e e e e e o e e e e wt50Pcl. 1
WESOPGL LY o s oo b o ot ow i S = s 0 S U518 o 6 o e A 8 e 0 0 0 S o R i P o wt50Pcl.2
WESOPCL 3 mcomsom i i i i = i e i o o i e e e i wt50Pcl.3
wt50Pcl. 4 wt50Pcl.4
wt50Pcl.5 wt50Pcl.5
wt50Pcl.6 wt50Pcl.6
wt50Pcl.7 wt50Pcl.7

90 100 110 120 130 140
PNL432 GTGAAGCTGTTAGACATTTTCCTAGGATA;EECTCCATAACTTAGGACAACATATCTATG
wt20PCl.]l  ,ecsmrceccccccrcrcrnccn e e e o e o s o o e o e e o
wt20PCl.2  eecccceccccrcccccrn e mc—————— FA - - ————————————
wt20PCl.3  cemcmmccmcccrccemcn e ——— e A e o e o o e e
wt20Pcl. 4 commmr e ———————— A - 2 0 2
wtS0PCl.]l wmmrececccccc e e r e ———— PR o e e e e e
wt50PCl.2 semmmercrceccccrececesec————— P A o o o e e e e e e e
wt50PCl.3  memmmecmrecccmmcc e — e ————— GhAfmm - —————————— -
wt50Pcl.4 s
wt50Pcl.5
wt50Pcl. 6
wt50Pcl.?

150 160 170 180 190 200
pNL432 AAACTTACGGGGATACTTGGGCAGGAGTGGAAGCCATAATAAGAATTCTGCAACAACTGC
Wt20PCl.]l  mmmemmccmcccc e e e r e r e e e m— e — e e e e
WE20PCl.2 emmmmccccc s c et e - —— - ————— - — e ———
A1) <o e S D
WE20PClid comcmracm e e e n o mmm o e e - 0 e 0 e 0 e e e
WtS50PCl.]l cemccccccccm s e cc e r s e e s e e m s e e e s e s e - = — - -
WES0PCl.2 cemmccrcccrcr s e e e e e e S e s e s s e s e e e — - ————
wt50PCl.3 memeeccscccccemcem—————— A-==Aem s cc e mm e ———— e ———————
o 1) T A I
wt50PCl.5 = =  smscecccsce——- Amc e e - — e ———————————————
WESOPCL.6 =  mmeemm e m e n e e e ———— - ———— e e — e ———
wtSO0PCl.7 00000  emesesscscssscesesssceses s sess s s s s m e en o -

Fig. 3. Nucleotide sequences of accessory genes in proviral
DNA from cells persistently infected with wt-20 and wt-50.
The vif and vpr nucleotide sequences of 4 and 7 clonal DNA
fragments obtained from DNA of cells persistently infected
with wt-20 and wt-50, respectively, are shown. Nucleotide
sequences identical with those of the pNL432 are indicated
by dashed lines. The primer sites are indicated with "#".
Clone wt20Pcl.l to wt50Pcl.3 contained a nonsense mutation
in vpr, as shown by the box.
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FA4E SOMRVAIINRICERO SN VIf-vpr SERICE =N BREZERDD FiE

1. BB

HASORICTBWTE SN VIf Dovpr tBIICE DB REDSFHEIBIC DN THRET
Lales

2. RBREER

wt-SOPDIEEBCII DEF DR L VBN ER 2294 TOREIE, & A THIC
R&EDOMmE IC3ER Dshort direct repeat B3 (¥4 71 Tld. AAC, ¥ A F2TIl3.
ATA) Z D2 &MH. SRTSFAA MRETHDHAIREMMSREE N (Fig. 4), &
HIC, MYATHIC, RELETZSTAY FOBMICOHERDHEHBEINSRSNDZZ &M
5, SERHONEREDEIBELLTEZNDETIE (Fig. 5) ITRLE. BB,
HEREHD O IER, EEORETI AEEL > HRUHENBHBEIICLDIRTLERR
THIEICKY, RUAS—BICLZBERIGH—BFFILET S, TOEIC—EBDRY A
S —EI3:E< [ZH Bshort direct repeatficdl =2 L T, HFERED R T AR E=RUEE
Z., BERICZBHETAAIREDSEZO5ND,

12




Polymerase slipped

AR @_» mispairing
AAAAC/__\\

5'Illlllllllllllllllll
: TTTT(? T GAGGTATTCI;———— 5"
(-)strand S48 oo 5681
G-C
T-A
A-T
stem |[7_a
A-T
2ol
C
A-T
T-A
5'-GAAAGATTAGTAAAACTTAGGACAA -3
5119 5679
5'-GAAAGATTAGTAAAAC AACTTAGGACAA-3"
\/ 2
Polymerase 1; a
5'-GAACTAATTCAAAAATACTTGGGCAG -3 5.1PP? '
5193 5710 (+)Strand @ /_{Spalrlng
5' -GAACTAATTC TA ATACTTGGGCAG-3' S T ) AAAAATA
3 TTTTT GCCCCTA?TG 5 -
(-)strand sun-g:g 5715
T-A
stem |-G
A-T
A-T
3
G-C
Fig. 4. The nucleotide sequences of misalignment deletion at vif- T-A

vpr. The nucleotide sequence occurring at junctions of deletions
are shown. 1, clones wt50Pcl.4 to 6 and 2, clone wt50Pcl.7. Short
direct repeats in both cases are boxed.

Fig. 5. A proposed model of misalignment deletion at vif-
vpr. A proposed model to account for misalignment deletions
are shown. For both cases (type 1 and 2) shown, one notes
the identification of 3 bp repeat sequences (boldline) at
the junction and 6 bp sequences (box) for stem-loop
Structures, at each side of the intervening sequence.
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$E58 vif., vprERVAIVZAELUVIf-vpr REDA )L ADMBESEMEDLEE AIAICEEX, HREEESETL, HEERVKIT S ENERSNE (Fig.

6) . EHIC. REVAIZADHBRSEMIX. vifHBAWNIvprEREIAIVRITHER, F
LSIETLTWSIEMBLMER DK (Fig. 6) . LUEDZEND, vifHBWEvpr

1. HE DERN, TAINAOMIEEREZETI B L. S OCHAGFORIED. HEEE

LR (TS DA VR DMBUSEMDETIL. vif-vpr SEBORE. 5\ 3vprik MZRETRLCHRSIEDILPRLN LRSI,

EFOERICKD ZENTBENSE, LHLENSDS, ChSUNOERS S, HMiEE

MOETICHEBERIFTAERGEIOND, TOT, CAST7 oYU —BEFDOHD

TRIMIPEERDOETLOBELZEEITRTBHIC, vif. vor BETFOERYAI

A2BLUSREBBoNEVIf-vor SEBOREEIHZPNLAI2 LBARZ fovif-vpr RED

AWREEBL. ThEDIAIZAEMIOMIICRLASE, &I/ LADMBISEML R

L7,

2. RERAE

EAMEZ VAW ZDVER : wt-5S0PICHRTAIREIO— (&4 72) D vif-vpr $8
B EPNLA32 EDIAHRZ VAN R =R U, HIBREERENde |15 LT EcoRIZRNT,
ReoO—>EYvif-vpr HEEORKBEZZVYEL. BRERESFI/O-2THD
pPNL432 LHEAMZ e SO LTHRONLEHEAMMAITSXI RE, SW480IChS5 X
7z bL. EBELEFPICHESNIERARZIVAIIZAZRNT, MIOHRICREREE H,
HRREDRE ZZFBFIICIT o2, £/, pNL4A32Dvif B DNde l= 7 LV — AT T b
TREBEVIFERIAIAR, vor fBIBODECORIZ T V—AL 7 NERS B vprZERY
AIVRZELIOMBE LU THER TSR (NL432) [CTDVWTHRBEDOREFTZITo 7.

3. BREER

EUANAEMIOMBICBRAS R, WThOTRYAINR S, Bt ke
WEETEZEMNESNERS (Fig. 6) . EHIC. CHOERVAINRIHERY
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—O— M10/wt
—— M10/vif-
e o M10/vPpr-

Relative viable cell number (%)

;: 100 B, -<£5%h 4, {55, ]

4 80"

~ -

)

0 60

Q 4

3 ;i

2 40

o ~

o 20-

B A

ﬁ o’- n g T T T T T T T
0O 3 6 9 12 15 18 21 24 27

Days after infection

Fig. 6. Kinetics of growth for recombinant HIV-1
containing single vif or vpr mutants as well as the mutant
containing the naturally occurring large deletion of vif-
vpr gene. M10 cells were mock infected or infected with
double mutant (M10/vif-vpr del.) at a moi of 0.01. Single
mutants at vif (M10/vif-) or vpr (M10/vpr-) were used as
controls. Cells were similarly infected with pNL432-derived
wild type HIV-1 (wt) as a control. Medium was replaced with
fresh medium at 3 day intervals after infection and viable
cells were counted at 3 day intervals by the trypan blue
dye exclusion method. Results show relative percentages of
viable cell number for each virally infected cell, as
compared with the total found from mock-infected cells. In
addition, the percentages of viral antigen-positive cells
by indirect IF (with serum from an HIV-l-seropositive
patient) are also shown at 3 day intervals after infection.
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——t— M10/vif-vpr del.

£ 68 PCRICKDvprBtFRF VLV RATERDES

1. BB

FEREAMRADO 7OV A IIVADNADZ L [$. vpr BIEFRICF o RAEREHEDOC
L. BERINOESHER (Fig. 3) hoFlEIhE. #2T. ZOLSRvpr BIEF
RDTGG(5671-5673BE) D STAGADF U2 RABERVA I ADERETO=0HIC,
TR RABRRER DBLFDOHERIRMICPCRICLVEB TR A HERIILL,

2. REAFE

7oA —DHRE : BER vpr BIZFOREIC(E. 5'-AAGCCACCTTTGCCTAGTGTT
A-3" (5518-5539EH) 2(+) LA TF543—& LT, 5'-GTTGTCCTAAGTTATGG
AGCC-3" (P1:5691-567118%) #(- )R TS54<2—ELLTHWE, —4. P17
FAR—DTHREBD2BENEL2CT(P2TS54<—). TT(P3TS54<—). AA(P4TS5 4
R=)BLUWCCPSTSAY—)ELETSAT—%2E8B L. vor BEFHRDTGCG(5671-
S6/3EE)POTAGANDF U RAERDHER BT AN E#®F L (Fig. 7) .

FEEMPCRE : PCROBEICIE, BER vprBnF2HB200— 2 (PWNBLUZER
BvprBaFZ2#0o0-2(pMU)ER Ve, pWTELUWpMUZ 102 D10-5ugh D
10-9ugXTREERFRL., TNENEFRLEL T, E7/5/ V- ICLEBREBREBRITL
oo RIGICIE AmpliTag DNA 7RI A5 —+ (Perkin elmertt) &R L. RiS&Mt
EM94°C, 19, 7=—U2J60C. 29MELVBERIE72C. 29BOKRE%30
YA ZIWVICTITo 7, BIEL/PCRDNAIZ2% 7 A O —RA T IVBRKENH%R. ITFZIAT
O FREICTEALE,
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3. BRLEE

ERLUEPI-PSOR(-)ERTSA4<— (Fig. 7) 2BVWT. BERvprBETFD
A=W BLVEREvpr B FD2O0—2(pMU)Z 1023 D(10-5ugh 5 10-9
UIET)ERFBIRLAEZTS XS FDNAZSHEI L L TPCREIT- =, FDHER., P1 754
R—=IpWTELUpMUIZH L. ENEFNI10-8 ug, 10-7ugE TREAIEETH 1=, —
B, P27 oA —TREpWTE L UpMUICH T2 RHEBREIIFNEN10-7ug, 10-8ug
Thole. &le. P3TSA T —TIIpWTIIHRHERRLUT TH o /=D (T L. pMUIZX T
SBREBEEL10-7ugTH o/, S5, PABLUPS IS4 2 —[3pWTE L UpMUL T
nNbBRETAHZEIITELE,M > (Fig. 7) .

LLEDERMDS, PITS5AR—BLUPITSAY—ERW T vpr BGFOF R
ZRDEGZHNETSHEELRE. pMU/(PWT+pMU)EEEFNFH0.001, 0.01. 0.1,
0.25. 0.5, 0.75. 0.9. 0.998 L U0.999& L=&EIDNAICHTBP1 S5 A43T—8B&
OP3T 54X —DRERFARPI/P1E 7Oy FLAEER. (Fig. 8) [CRTHIC
pMU/(pWT+pMU)tE &R ERFER(P3/P1)IXIEDEREBERICH Y. EIRERRIL. logY =
0.9888log X - 0.01197 [X : pMU/(pWT+pMU), Y : R HBREE(P3/P1)r=0.9976] &

e Y S

e

— i g
vit ' o !
L e, s I T e R (5691)
ASCOCACOTTTCUCTACTGTT L (S TGGCTCCATAACTTAGGACAAC  WILD TYPE (pWT)
174PP  TAGCTCCATAACTTAGGACAAC  MUTANT (pMU)
donor primer acceptor primer
=
(5518) (5539 (S671) (5691)
AAGCCACCTTTGCCTAGTGITA CCGAGGTATTGAATCCTGTTG Pl
TCGAGGTATTGAATCCTGTTG 22
TTGAGGTATTGAATCCTGTTG p3
AAGAGGTATTGAATCCTGTTG P4
GGGAGGTATTGAATCCTGTTG P5
P1 P2 P3 P4 P5
12345 12345 12345 12345 12345

wio Type | S-S

wrant N SR O D

Fig. 7. Selective PCR amplification of nonsense vpr
gene. Serial ten-fold dilutions of 1 ug pWT containing

wild-type vpr sequence and 1ug pMU containing vpr with

nonsense mutation were subjected to PCR by using five
acceptor primers Pl to P5 and the same donor primer as
described in Fig. 2. The numbers 1 to 5 indicate about

10> to 10-° ug of plasmid DNA subjected to PCR.
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003

Detection ratio (P3/Pl)

0001 ——— . o
gOUL 0.01 & R 1

Ratio of pMU/ (pWT+pMU)

Fig. 8. Efficiency to detect the vpr sequence with
nonsense mutation in the mixed samples with wild-type
vpr by PCR using Pl and P3 primers. Serial ten-fold

dilutions, and two-fold dilutions if necessary, of 1 ug

DNA samples containing pWT and pMU,in which ratios were
99815799 b9l T3 1 R UBERIA $8 . T #9519 9, and 199y,
were similarly subjected to PCR. Standard curve fits to
the linear equation [log y = 0.9888 log x - 0.01197
(r=0.9976)1].
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S BHAIAINRICEITRvpr BGFRFT UV RAZERDOEESE

1. B&Y

FIER IR B vpr DHEEBMPCREEAVNT, SRR VAIRICEITS vprBiG
FFro  RAERDEIGEREL.

2. REBRAE

PCREEFDAE - MIOMRICE T2 B BADEMRBAMI L LT, wt-1A, wt-4A,
wt-12A. wt-20A, wt-50AB LU EEHEREMIE LT, wt-4P, wt-12P, wt-
20P. Wt-50PD& L UDNAZHHE L. h5DDNAZPCRRICDHFR & L7,
PCREISICIZ. EL7=P1BLUPITSA<—%AL. vprBIEFOTCCHNH5TAG
(5699 H-567 HEE)ANDF v AERDEISZRFT LI,

3. BRLEEER

F vV REROESE (Fig. 8) ICRLAERBRERLVER L. TOER. T~
LU RERE/AEDIUAIRIT. BERAICENTHALHITHEMU . WH-TATRE
BYAI)ADESIE. BEBRUTTHZDICHL. wt-4AT(E0.1%. wt-12ATI(E
0.4%. =5 (cwt-20AB L UWL-50ATIF13.2%TH o7z (Table 1). Mo THRK &
coDvprF oY AEREBDUANADEIEN LRT S & BIUHRA20LIE
TIRENLEOEENELIIRDSNENT EMBELMEAo T, —F. FEBERMERT
3. FUEYRAZERDESIE. SMRERAIALEEL THEMIICE <. wt-4PTI31.0%,.
Wt-12PTI210.6%TH Y. &5IC wt-20PE L UWt-50PTIE, [FIEFETDIAIVA
NERRMTHD - EMNBLMELE-7=(Table 1), #>T. vpr 7 2V AEREFD
VR ICEZR LR, BRIRMICHEREL TS EEZ LN,
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FE8E HIV-TREEOREOEZIKARD IOV AILADNA CHTS

vpr B FDF > AZRDOKR L

1. BWY

HIV- 1B aEDEGERICE. BEDDVEBRBELTOSIVANANEFET S

Table 1. Percentage of HIV-1 genome with the mutant vpr LHBEEINTINS, ARAETRONvpr BEFOF V2 RAERZHSI VAIAD
sequence in M10 cells acutely and persistently infected :
with serial passaged viruses EEICHIV-1TRLEEOEFERNICBVWTHHFRET S AREEZRE LA,
: e
F vpr mutant ratio 0.1
’ Passage 2. RBRFE
number Acute (%) Persistent (s) HIV-1BE DRl : BE{EN v U7 (AC) MIER67HRME (34%) HLUADSH
1 <0.1 None EfEREE (ARC) /AIDSERER14#%4& (8%) DOPBMCL Uik U/ZDNAZRWE, D
3 8-1 1606 DNASEH2ES 1 B S > THRILA. Sh5ODNAZ SR & L Tnested PCR IC& Y
1 ® ®
20 13.2 100 HV-1BEFEBIESE%. ERUAFEICEY vor BEFROT VL ARRDRE
50 13,2 100 707
3. BRLEER

%mt\mMﬁﬂ¢®HV4ﬁﬁ?@ﬁﬁ@E%@%Téth‘m&btmm1
wgk V10T DBEBERLAEDBDEHR L L, gag FADnested-PCRE{TO . €D
28  PCRICL YRHEATEETH o o18E(3. ACHAHIR67#REH60RME. £ARC
/AIDSER T3 14884 14184&ETH o=, £ T, TNHPCRIZHASATREIZRIEICD Y
T. VifpDvpr ICE A B D 1st PCREMEZHRELTP1T 54 T—BLUVP3T
SAv—%2BWvprF ot RERDOBEET . EOHER. (Table 2) ICRT
EDIC. vprF oy AZRMSBEENREIL, ACEIRRE0MREGTF21#54(35.0%).
<+ 7= ARC/AIDSER T3 1 412561814 (42.9%) TH Y . EERICEVTHBHWSEET vpr
TRYANADEET D SRS NE, S5ICEBAICESINT. ZRUAIZADEIE
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[SRFEDRBLEKICEBOTRESKEHT I L BEONER o=, FARBB(QESHE
)RS, vpr BIEFDF U RERSBEIN-RBREEDEIS (L. ACHHE3I4ZT17
#(50.0%). E7=ARC/AIDSERTI(38%&+64(62.5%)TdH o7,

Table 2
Detection of HIV-1 vpr nonsense mutation in PBMC from HIV-1 carners
HIV-1 Clinical Date for gag vpr* vpr HIV-| Clinical Date for gag vpr* vpr
carrier  stage PBMC stop codon® carrier  stage PBMC stop codon®
preparation preparation
el AC 91.12. 9 +++¢ o P T.H. AC 1 =95 ++ +++ =
92. 6. 1 4 ot ek 91. 4. 8 + ++ o
T.N. AC 91. 2. 4 +++ ++ - 91. 8.12 - L5 2
91.12. 9 et -+ ++ 0.K. AC 91. 3. 4 e + 4+t =
92.6.29 tetee 8 o 92. 1. 6 e +++ -
K.R. AC 90.12.10 bt ek ++ [ AC 91. 4. 8 4o ot e
N.H. AC 93. 3. 8 oo +4 ++ 91. 8.12 ++ +Eet -
M.C.N. AC 91. 5.27 +++ ++ + B AC 93. 4.26 4 +++ -
5.0, AC 912617 +++ ++ + G.Y. AC 91. 3, 4 ++ ++ s
1D, AC 91.12. 9 + e ++ 92 1. 6 +++ T =
N.K. AC 91. 4.15 i ++ 7 K.M. AC 93. 4.12 +++ + =
K.M. AC 90.12.10 ++ ++ -
T.M. AC of. F. 7 ++ e - K. AC 9l 1.28 Hevpics ++ -
91. 3. 4 +++ ++ 5 N.H. AC 91 2. 4 +++ ++ -
9513 +++ +++ ++ el AC 91. 1.15 ek o 2
91. 8.19 e - - T.N. AC 92. 2.24 +++ . -
92, 5.25 ++ S = Y5, AC 92.4. 6 et ++ -
M.H. AC 91. 1. 7 e i - F.M. AC 92, 5.5 ey ++ -
91 3. 4 e +++ - H.K. AC 93. 2. 1 b ++ -
91. 8.19 + ++ = ES. AC 93. 3. 8 s o -
93, 2. 8 +++ - - T.T. AC 93. 3.15 e R -
B.N. AC 91. 1.28 +++ ++ -
I ++ ok Tt N.K. AIDS 91. 2. 4 +++ ++ ++
Sy AC 91. 1.28 +++ ++ - . 92. 6.3 b ++ ++
92.01.27 ++ e o T.1; AIDS B1: 1.7 ++ +++ .
92. 6. % e + * S.M. AIDS 91.7.8 +at e -
W.S. AC 91, 325 +++ ++ -
91. 9.30 o e 5 F.T. ARC 91. 2. 4 e + -
92. 6.15 ekl e e 91. 6.10 ++ b -
H.J. AC 91, 5.10 et ++ i 91, 8.5 hekeh s -
AR o A S 5 RB. ARC  91.325  +++  +++ =
92..6.29 ++ 4 * 91. 4. 8 +4+ ol -
2 62 4 AC 81:9.2 +++ e = 91. 5.27 e = o o S
93.73.22 & ++ -
G.M. AC g% glg :‘:: :: : T.G. AIDS 92,713 ++ ok -
AN AC 93. 2. 1 - - - 93. 4. 3 i g -
o 93 329 oy ey ‘ UM. ARC 91 826 +++ + -
uyY. AC 91. 1. 7 g S ¥} M.S. ARC 92; §.25 e s "
915930 rie ++ -

:PCR amplification with P1 primer.

cPC.R amplification with P3 primer.

Serial 10-fold dilutions of DNA preparation (1 ug) from AC and ARC/AIDS patients were subjected to PCR amplification with gag primers. vpr
primers for wild-type and mutant sequences (P1) and vpr primers for only mutant sequence (P3). The results were shown as follows by the highest
dilution showing specific amplification: =, <1 ug; +, 1 ug; ++, 100 ng; +++, 10 ng; ++++, | ng.
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FEE ZDEDELED

1. HIV-TDin vitro #ARERRICK Y., EHREELOVAILZADEN, BALALLIER
FaRRT2HRSEALL, HEBREOREREZBLMNICTEEHIC. FHEATAILRD
BIEFHBTET o/ ECD, MRERICVvpr BEFRDF U REROEISHEML .
2ORLIBDFHEZRAMIATIE, FIFEF2TOTAVAMINADERETHSZ ENBELOMNE
Bolce SNHLDIEML, vpr BEFOEERDPHMREEEDETEZH/6T—HTHS
CEMTFEE NI,

2. #MASOMICENT, vif DovpriTOIITIRTSA AV MREREBDONBLERE
HOOANADPREESNIE, COBRBICRREFTDUAIV AL, EE, HHENTETDH
U, S5 [CHIRIBERZEEHERLTWSZ &N, HAMI VAN RER N -BERERIC
LY EIED T,

3. vpriBGFRDFT U RAZBRBIECAOTODAILRICHRBH SN, in vivo T8
(FHHFEEERIAD—DOTHDZENTRBEINT,
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F£28
RREFOAA AV IXH LAF FICKDHIV-TEBEHFH R

E1E1 /IFFER

HIV-1TRREOMEBICIZZER TS5 4 AEN/EmRNAD A3 EHER= v, Tat, RevE LT
NefEWo DA ADEEERETHI N0 E (RS NRIH) BEond. €0
#%. Gag. EnvBLUPolE WS DA I ADHRFERKICHERBESY VNI BEELD
Vif. Vpr&ELWVpu W27 oYU —BEFEFENDIS NN OBEDOERNEIBRS
h3d, COA. EnvE7 o8 U —BEFOMRNAZ—RBDRTSA AR ELT, &S
GagEPolOMRNA[ZZEBIDR TS A RBELTERE NS,

Tat(x 5 ' B IEEPEREELICH B trans-activation responsive (TAR) RNAEHE(EH
HEEICHES L. BEBZETHARNAIRY AS—FEICLD VAL AMRNADF KRG
ZBT. REROGEEYOEELICEST 51529, —A. RevidIERTSA XAHD (I
—BIRTSARENET A ILAMRNAIZ % B Rev-response element (RRE) &EFE(EN D
SRS L. mMRNAD/NGEADBITICBESTA I EMNBEONICHELTEY., BESY
IROBOBRICES L TIV\314, RRElZenv fEIRICAIE L. 234X O L AF ENL1IED2
KIBEEETHD EB/ESN/=D46, HRATIE. 1 DDlong stem& 4 DDstem-loop
BEN SB35 1EREEN, TE2RORRETH D ZEMBEL M EMLEo/47, Stem b
(2% Binternal loopAM 29X & LA F RSB HNRevy RO B EDBYIDES
SEELTH Y28, HRDIC—DDRevASEFDELICHEE Lk, #HlclZRevd Y RIED
Stem llb, llaBLRIDIRICES TS EEIC. RevI U RIENEVNCHEAL., YIF
T—%&FR T 547, RREFEEDRevIESERAIIE. ED2RIBED Sbubbletdis &FF(ENT
V3, ZODbubblef#EICHATRIMEELERCAUIXIVAF EA. RevElxt1 O
BEEZTHAILENMBESNTIVD2E,
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RevICREL L T2DD@MENH D ENBEESNTIVR21, FDO—DI(F. Revisix T
SAL T ERET DD, HEWNIRT AV - ADEREBETRIZETHB, Rev
CEBDRTSAVYI—-ADERKBEEICLY. HIV-TO 7 LmRNAADS, B SHIBE BT
TEALDICHDBEEZEZONTINS, H5—DI(F, RevhSEE T L mRNAE IS (C185%
TR LETHD. CORMIIReVIHIRBADRA TSARBELUIER TS A4 XY A JLZRNAD
BLEICHEZEZEZT. HREICEIT2UAMILARNADERE A H-5T L\~ EREE - L
Nuclear local_nzapon
bEET D, ADMRRZRIE., 2BBDRFEZZH/TIHONERNTEY . HF4EY RNA(RRE) binding

SHFERICLY. RevicBIF BBEBMORESGAENTINS21,66,11, BEELTICES : - o + it

3

— v
(9,

MEED>TNSHEERRIZ (Fig. 1) ICEL S, RevdD 7 I / Kig{lIC(ZRREZESE

fI. RevDBEEELUEBITICHS TIHMUNHEEEZSNTINS, —F. BRI + * *
(Zactivation&E 7z (Feffector domain&EME(EN, —DH B WIEHMOHBEEF LS Oligomerization Activation domain
DENTREENTNSEMUNEFET D, CNSHMBEAFIIZRBRTICHEE TS EARE
SNTWED, RBICAY., TEDRWELDY O NIBDORENEATINDS21,66,11,
TatETAR, X URevERREDHES (X, HIV-1DBGEFRIBICHELHDTHD &
b, INODHEEERZEETSCLIE. VAN ADEREZRILTS L TBHTEDTH
B, TV EBRDOSETICHODDPORAMN AN, Fa4A VIR LAFK
RNA23,39,44,67,68, trans-dominant 4 >/X& K 6,27,45,50,59 8 Lk N7 > F+ > 24U Fig. 1. Proposed domain structure of the
TR LA F K2042430, VA IWREIE L TOEMUSIERENTE L, R e
ARRTE. ERUIERIS—DA I ATRIRSEIRAE(LE > EFHAARATAILR
RO E LT, RevDBEERETZ ENFREINBEHKRRETaAAAY IXLH LA
FEZRWV. HIV-1BRREMEADODAIVADEIEICE 2 2885 LA (Fig. 2) .
RREDReviF & EBAL (bubbletfis) Z8OERKA Y IX O LAF K (RREXUITRS LA
FER) (3. Reve#ERTH I EMRENASS, TNESDRREAYUITXL LAF K (ARO-
2) 3. E FTHIBEH R TH SMOLT#8HIKE. M10#EE L XCEM#RRD (R L /=HIV-
1DEGEZAH T EDNBASMNEMR DRSS, E5IC, RREAU IR LVAFRIE. EF
ARAEM BRI (CREE U HIV-T (BRARE) DU A AEEEZISEI LSS, chdD
EMH. RREF VIR O VAF ROMIAIVRAE E L TORIEEMASTRE NI,
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Virion

HIV-1 provirus

¥ mRNA ® o
A/Splicir% _cg_ petition

DNA a—
* z

5'- GGCUGUACCGCAGC

3'- CCGACAUGGCGUCG

}

RNA

T
T

L

"bubble"structure

Fig. 2 Structure of synthetic RRE decoy oligonucleotide and

model of inhibitory effect of decoy RRE oligonucleotide on
HIV-1 replication.
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528 RRETOAAAVUIXRILAF ROBEE

1. BHEERRBRAX
RREFIAAVITXOVAFRELT, 6D2DAVIARXRSLAFREERLE (Fig.
3 9§
AUIXOULAF REDER : &R ICIZApplied Biosystems 394 DNA/RNA & i % (&

W 10umolRIENZ LAZR W, TAFLXROVAFR RR7407XF-bE&
UEZEIPerkin elmerttDHDERN, URXIVAF R RRX74A4O7 35— bE
Milliporett W SBEAL =, &%, REERII28% 7 E=7-T4 /)L (3:1.v/V)
REBL]ER TMFTESERAQTSVEZBREELET VLT RS TFAT U EZDALICT
YR, ERYMO—8BIETIVFILES Y A5V (5ERAC18 : Millipore #) A5
AICTHERLUE. AVIXOUVAFREIGEREIOY I ST 4 —(HPLC)ICTTSK-%
JVDEAE-2SW 15 A(7.8 x 300 mm; TOSO%t) ZR L), 20% 7t b= MU ILBERFD
FBR7 VCEZUVADERADRICLY., B—FP—-5 L L THI{LLA., 5IC, Sephadex
G-25 (Pharmaciatt) ZR W\ /=7 )VIE@ICTRRIEL /=,

RBCO6IIEH 52875, Rev&in vitro ICEWVWTT : 1#EEETHILERELEAY TR
OVAFRTHD. ZARTIE. RBCODRTLADHEAZIN—TSEBEICLY, &
L% o7 (RBCS5L), EHICTFAAM AV IR VAFRELTHREAICRYAEHTHE
Reg3Z &M, MRBAICEITARNase D HRETHHICHAL. H5 L IEHEA%E
DNALL72HDZEBERLZ(ARO-1, 2), —A. MRBELTATLA " "bubble"#iESH £
U"bubble"#BiEZ TR ITHEA S B HD(NCO-1, 2)ZHEBEL X,
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R ' Sk B3E invitro ICHIFBRREFIAAAY TR LATF RERevy VNV B EDRES
'CGUGUG - CGCAGC” *eucue - cgeac Uy
SIS § SN OO § RSB0 ERUEFY TR LI TF KERevEDIEEMERETT 572012, BEICRevEDREAEE
RBC6 RBC5L MEREASNTIVHRBCOoLRevEDFESIT L. TNLUADSDDAFY IX U L AF KM |
HMETBILET AN —RBEKILYRRLE, |
......... 2. RB7E |
S'@K&QUGGGC LR A UU l.n vitro ﬁﬁ‘é‘:?‘y.tff : RBC6 (500 pmol)#%. T4 polynucleotide kinase (10 }
3'@@@ACG cuc C units). 50 mM Tris-HCI(pH8.0). 10 mM MgCl,., 5 mM ditiothreitol & & ,20
G UM ATPEETFT. [7-32P] ATP (3.6 x 107 cpm)Icd UHEREL /e, L7 U IR
ARO-1 JLAFRR7MOVLT7EIV20 %R T UILT I RTIIICTESKENL 1=,
NENSORB 204 5 A (Du Ponttt) ([CTHHE L,
Z#LU/ZRBC (6 1.5nM : #15,000 cpm) L#A#aZRevy > /X2 E(20 nM ;
Repligentt) . REFEDFHSF U IX I LVAF K (OHS560nMETOREE) . 80
o units/ml RNasin (Promega). TKiE#E& (50 mM Tris-HCl, pH 8.0 &£ 1*20 mM
> GECUG ccecacV U S CECUGUACCGCAGC & o KCl) &&XT0.1% Triton X-100FE T TRIES B, RISIIKPTISHL LT, £
3'@@@ACU GGCGUG G c 3' CCEACAUGGCGUCG 7 T D&k RIBRIEENO—RZbL—bAYT LY (R7HYAZX0.2umdD2.5 cmT 4 R
) ZBLEER. 0.6 mMOATKEFBRT2RIESR L. Kigtk. AT oag@RE
NCO-1 NCO-2 . BAS-2000 (FUIX#t) ICTHEHREMRZAE L,
fBREEE
In vitro 3587 v 4 D#ER. "bubble"#&E£E#F DAY ITX U LA F K(RBCSL,
i, 3. . Olidgonuclcovidss  weed Th this Btndy, ive ARO-185 & TXARO-2) (2. MEEKTEMICRBCE LRevE DS EMELE (Fig. 4) .
high-affinity Rev binding site with a "bubble” E7c. BEDREERL. RBCSLEARO-2 MIZIZRLTHY. ARO-1IZRREMN =, =
structure is boxed. Deoxyribonucleotides are . _ i .
BN o DZ&EMS. ARO-1. ARO-2DDNA-RNAF %541 TR LAF K18, ARDRNAS

UIdX O UFAF F(RBCSL) ERIEBEDRevICH T HEEHERT I EMBESMELR S,
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O RBOSL
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Fig. 4. Competition of the decoy against 32p-labeled
RBC6. Varied concentrations (0 to 60 nM) of the decoys
(RBC5L, ARO-1, ARO-2, NCO-1 and NCO-2) were mixed with
32p-labeled RBC6 in the presence of 20 nM Rev. The
radiocactivity retained on the filter with Rev was
quantified using a Bio Imaging Analyzer.

—7. ¥B L LU/ "bubble"BiEEF/LWWAY IX & LAF K(NCO-18 L UNCO-2)
(. RBCo LRevEDIEEZEEHET. RevEBEE LRI EMNREI N,

ARO-1MDRevIZX T 2EFEHIIRBCSLE LTNARO-2ICHER, BFB/mh o= &b,
BB LIUVORERAY IX O VA F R&EA L\ Eself-competition 74 L9 —7 vt A
L Uscatchard BICKY . EFVITXI VA F RERevEDRBTESE (Kd) 25HE
L7z. €D#ER. Rev&RBCS5L., ARO-1E LUARO-2DOKAEIZEFNEFNT.6Xx 10-9 .
2.4x10-9, 8.4x10-'0MTH-7= (Fig. 5) ouiwﬁimB\AMHMMM}H:
LR, RevEDESMHAE NS EHHRBEN, UTORBICIEECARO-2EMEL, HE
ELT. AUIXOLAF FOBEMDNALENTEY ., TEMMARO-2ITENEEZ
bNANCO-2%HA\/=,




FAE RREFIA AU IR & LAF ROMIUSEN DR

1. B#®

TAAFVIXOUVAFRERVANZAFEL T, HBICNZZHBE. AUITXH LA
FRESOMBRICSZAS2EMUNIBEALLD. FTDOEH. £ FTHR%KTHAMOLT-40 4
O0—>No.8 (MOLT#8) #ifax{#E>TFa44 YU IXH L AF K(ARO-1. ARO-2.
NCO-1& L UNCO-2) DHRFTETE (C R (T HEBERTTL /=,

; ; 3 2. EBAH
. RBCSL ARO-1 ARO-2 MOLT#8#RIZEE : 24 U x4 A7 — bR OMOLT#8#ERE (5 x 105 cells
52" f §2— /ml) IZxL., EFUTXOLAF K (ARO-1. ARO-2. NCO-1B8LUNCO-2) 2#%h
- o mtom | £ = RS ZH0.1, 18LKI0uM A, FaALFU TR LAF KZ24BMECHNL. HM
gh ;El E“ BIBBLUVIBDEMIEE PUNR T —2ERICTHELE,
0 x T , ‘ 0 , ] - : 0 : : : ;
R [gomplefl o = [fomp,ef] T ll c e el 3. HBREEE

FHBRXICET2HMRBZAELAHER. SAVIXRIVAF KBS WNIRIEED
BOCKDHREEMDELEIRDONT, HBELAEFY TS LAF RERMRD D
DEEDLLAMo] (Fig. 6) » ChoDIEMS, 10uMETOREICLSTaA4HA
UdX O LAF RTRHMREEEEIRDONBNI EMNEEMNEL ST,

Fig. 5. Dissociation constant for the complexes obtained
by a self competition filter assay. The dissociation

constant (Kd) of the Rev complexes retained on the filter
as shown in Fig. 4 was determined by a Scatchard analysis.
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Fig. 6. Cytotoxicity test of RRE decoys in MOLT:8
cells. MOLT#8 cells at 5 x 105/ml were cultured in
complete medium in the absence (-) or presence of
decoys (ARO-1, ARO-2, NCO-1, and NCO-2) at various
concentrations (0.1, 1, and 10 xM). Decoys were added
every 24 h. The viable cells were determined after 1
and 3 day incubations by trypan blue dye exclusion.
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SOET HIV-T EEHB(MOLT#8/LAIB L TUM10/LADIC (T3
RREFIAA VIR UVAF KDY A )L X EFEMSIRNE

1. BH#

In vitro [CEWWTRevy YO BEERREFAAF VIR VA F RS T B L. &
LICEDEEEIIHDORRELE DIFEEEBET B EMTRENE, FIT. CHODOHEH
HN4%%Mﬁtﬁuf%manéméﬁﬁjétwc\HN4%%MWEMEF:4#
UIXIVAFREMR, BEEBRLUKESNAVSILIBEUELE.

2. REBAX
HIV-1 2 4B (MOLT#8/LAD "DFIAALAY IXHLAF REDOEREM : £ FTHE

HTHDOMOLTHBHRICHIV-TDOLAIME R S B, B O N/ FERRLAH(MOLTAS
/LALL 5 x 105 cells/ml) 2, RREFIAAFUIX S LAF RERMU A, RINEDE
BLAZERL. FEEEER (RT) 7vt4BLUGag p24iEDELISA(Intraceltt)
2TV, DANREEEEREELT,

RT7yvEA4 :RT7 v A RUTOAETITo /. BB EF4111IC5% NP4OKR %M
A. BERICTOAIVZAFEBEEL =%, 50 mM Tris-HCI (pH 8). 7.5 mMKCl. 2
mM DTT. 4.95 mM MgCl; - 6H;0. 5ug/ml poly(rA)& £ tr6.25 wg/ml oligo d(T)

DRERIOwlZMAZ., T5IZ[1-32P] dTTP(800 Ci/ ul., New England Nuclear#t)
EMZ TI7CTIBMRISE €7, RisH. RISEEDEAEY L& — (DEST,
Whatman#t) [ZXHRw kL. 2 x SSC IC T Uik, &M=, BAS 1000(FIJIX
i) ICTHEHREMEE R L |

Gag p24#ABELISA : Gag p24ENER(E. +v FOTOFI—JLICHVAZEL
7,

3. BRLEER
RREFAAA VIO VAF RO, RMBEABELNRMEBORTEIT o7/, MOLT#8
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/LAIIC, RREFAA A VIR O UAF REGREE T uM, 10uMB L4000 uMTEHEMNL
2o AL 8 BEBE LU24RREEICITL\. RINE4ISHBOEEFEEENL. RTY v
A ETo%E. EDHER. ARO-2RIMXICEVTHRINERET uM, 10uMICBN\TEERK
FHRICVANZAEEEDETHROONE, /-, FNEE4OUMRTIZI0UMK &Y
ANAEEECBVIRONED o/, SHIC. SHHMEBELUV4BEEDERRBX(C
FRHBNHROHONKLM o/, EIT, LIBORRIZ, #UITXHLAF ROFINEES
TuMEEITIOuM, FINEEHEIZ24BHEBTITO> &L,

mt\&UEmﬁ@®¢4wxﬁﬁﬂﬁ%¥%ﬁﬁTétbt\WlﬂmﬂNﬂ@E
RREFOAAFAYIROVAF RETuMELRTIOuMDEBET246ME ICINZ . RINE2
H. 4HEXUVOHDERELEFRDUAIVZAEE, RT7 vt4 8L UGag p24#ED
ELISAICTRIE U7z, RTZ7 v A ICLDREDER., ARO-2RMXICENT, 2BED
5T AIVZADIBIEHNF BRDH SN, TOMERITZ4E. 6B TLYVEEICHA >/ (Fig.
7A) . —7. NCO-1. NCO-2BLUARC-TRTIZZ DL D/ A JL A IEFEINSEIZ R (3
mOoNEMole. £/e, ARO-2ICLD T A )L AETEMEIRNE(T. Gag p244AEELISA
CEDVANREDRETHHER N (Fig. 7B) . chbHDZ EMD. FaA/44Y
IXOVFF R, HICARO-2ICL D T A AETEMHMES, RRERELTRHLN
ST EMBEOMER DT,

E U727 A ) Z BB EI R IMOLTHSMIAL (LS BN TH I AREMN H B0, BID
E bTHIREB TH SMT-4ifaDY 75/ 0— > THBMI08BIC, HIV-1(LARKK) HSi5 5 RR
KUK (MIO/LAD 2B\, FaA4AVIXSLAF RICED U A IV RIEBREMFIRN
RELRLFLUFRICLURILE. TOHER. M10MRICEWTHMOLT#8#EK & R
BRIC, ARO-2BERMICUAIIREEZEIMSE L~ (Fig. 8) .

HEDERDS., TAMF) IX I LAF RARO-2H5, HIV-1HEREEMICE
T, VAINAEEZNHT5 LoERI N,
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Fig. 7. 1Inhibitory effects of RRE decoys on HIV-1
production from MOLT#8/LAI cells. The MOLT#8/LAI cells at
5 x 10°/ml were cultured in the absence (1) or presence
of decoys (2 and 6, NCO-1l; 3 and 7, NCO-2; 4 and 8, ARO-
l1; and 5 and 9, ARO-2) at 1 (2-5) or 10 (6-9) uM. Decoys
were added every 24 h for 6 days. The conditioned media
of these cultures were assayed for HIV-1 RT activity
every 2 days and the activity was visualized on X-ray
film (A). The same conditioned media obtained on day 6

were also subjected to Gag p24 antigen-capture ELISA (B).
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production from M10/LAI cells. The M10/LAI cells at 5
x 105/ml were cultured in the absence or presence of
decoys at 1 or 10 uM. Decoys were added every 24 h for
6 days. The conditioned media of these cultures were
assayed for HIV-1 RT activities 4 days after treatment
and the activity was quantified using a scintillation
counter (A). The same conditioned media were also
subjected to Gag p24 antigen-capture ELISA (B).
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Em68E ACH-28IBaEBRHIV-1DOEMHALERICESITHRRETF A
AUIXROLAF RO A I RIBREIFHNR & O

1. B®

HIV-113E&RICHE TR, BEEFRCKRVIRL TLSHR (I&E+FDOPBMCE)
LS, AN RABEFIIREFLAEEETUVAINRAOEERITHT [SERL TL Sk
(R H B W\ E Y S /REROCDABHMIENZ < N INICHY) BHFEETILOR
EXNTNS, COLSEMEEET. FIFERHEREOEMFOFMICLVEMEEL., TO
BRETYANADEEME IR Z EEZOENTINS, HV-TBREROETIVERTH
3 b FTHR#CEMMA BRDACH-24R(E. TNF-a BLUT # VK= T XTIV
(PMA) Z0FIHIcEY. YMINADEE, BRERD., FRUANNAZEETDHC L
MEASHICENTIND, £ZT, SO RBRELEEDSDD A IV ZADHEMALICH
T3FAA4AYTXI VA F ROMERMRZRET L,

2. REBAXK

HIV-1 B8R (ACH-2) ADTNF-o [CkBFBEFALAY IRXH LAF KOR
A0 : ACH-2#EHa (1 x 106 cells/ml) ICTNF-a Z & IRESO0 units/mlICZZS5 L5 (C
Mz, FaAAAVIAXLLVAFR (1M, 10uM) ZFRML. FME4HBOKHA
EBUé&wﬁymﬁﬁm%ﬁﬁé@ﬁﬁ%ﬁﬁﬁ(FNE)BiU%A/jﬂvFEE
THh. EEL.

IFA% : IFAEIZLL T OAETIT o/, 8V TIASA RASRELERL, /T b
I TERE LACH-2#8(C. #i Gag p24E/ A —F )ik (V107 : 10ug/ml)
ARiSE . FITCERT <Y RgGHGgE2xGE L TRES B,

AA)T7Oy RE AL/ 7Oy MIUTDOAETITo . 0.5%NP4OICEE= B/
ACH-2#Ra 5B S5 N-RIBMS /X0 BESDS-RY 7 HUIVT 2 RTIVICTXHL,
PWW%VjVV(WMmmﬁ)EtEF54EET7DV?477b\ﬁ£wf/0
O—FILFAGV1071C & 2 RiGH#. HRPERM YD R IgGHiAk £ 2R L L TRIGE &,
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ECL western blotting detection &% (Amersham #t) IC&KYUXE T 4 IV AT S
. laser densitometory (FAST SCANtt) ICKVEEL /.

/=Y 70vy bE: SHICEREABICEITD U4V AOMRNARIR L N)LDORITETT

D78, BREMBDOHIV-T mRNAICH TS/ —Y 70y T4 5 %{To7%. ACH-24R
fak YUlsogen (Nippon genett) ICTE2RNAZHMHEL. 1.5%7HO0—XFIICLVESR
KEHL=%., T4 AT L (Hybond-N+, Amershamtt) 170w L7, AV
ZUZVIEHIV-T DNAZ SR E LS 9 LT 54 Ak (Ramdom Primer DNA
Labelling kit ver.2.0, TAKARA%t) L&D T7o5a4 v -4, RIS ®7=%. BAS1000(C
T L, £EMEBEXE L Tylyceraldehyde-3-phosphate dehydrogenase
(GAPDH) mRNAICM T ANATUIAEL—2 3 20%21T70\ BESN/RNAEZHEZL
s

3. BREER

TNF-a [CKBF)EZEMZ/ACH-28RICT A4 AV TX O LAF RERML. Z"N4a
HZICE (T2 DGag p24y NI HERIRZIFAICK VBT UEER, JFNEBX,
NCO-24LE X [CEEA, ARO-2AEBX TRHEREBOBABAETHARH SN (Fig.
9A) . /. AL/ TOY MLBERICEY., ¥ RUBERBRIIHS0%ET L TL
B EMBALMER D (Fig. 9B. C) . > T. RREFOAAYIXHLAFK
(3. BARBRRHBICEFTEI2VANINADOEEEICZNFTIENBELNEL . &5
Z, /—=¥270v MNEICKDBITOER. VAL AOMRNADOEIRILZ, IRXTS5AM R,
1BRTSARBELU2EARTSA RLTORNAICE N TS SN TS S EMBSHE
fo7 (Fig. 10) . —A. MOLT#8/LAKERIIC&IF BHIV-1DMRNA /85 — (3
NCO-24L# X, ARO-2AEBRELUMBRICENTHEANINT EMBESMERY (
Fig. 10) . #iRAICKY. T7AA4 AV TR UVAFRICLD VA IV RIBTEHNHI RN R DS,
KHFLUBHRCEFE TREE TOVROATREMNREB E N/,
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Relative ratio (%)
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untreated

in ACH-2 which has been stimulated with TNF-a. The ACH-2
cells stimulated with TNF-a in the presence of ARO-2 (a) or
NCO-2 (b) at 10 uM for 4 days were smeared, fixed and reacted
with V107 anti-Gag p24 monoclonal antibody (A). HIV-1
proteins (arrow) in the cells were also analyzed by ECL
Immunoblotting with V107 antibody (B). Each band of Gag
proteins was scanned by laser densitometry (C). The relative
ratio (%) of Gag protein amounts in the cells treated with
ARO-2 or NCO-2, compared with that in the untreated cells, was
Calculated.

|
Fig. 9. Reduction of HIV-1 antigen expression by ARO-2 decoy

l

|

|
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GAPDH-

P MR L4

Fig. 10. Northern blots of viral mRNAs in ACH-2 stimulated
with TNF-a or MOLT#8/LAI in the presence of RRE decoys. HIV-1

in ACH-2 was activated by stimulation with TNF-o for 4 days

(A). The cells were exposed to ARO-2 (1) or NCO-2 (2) at 10 uM

or not (3). Decoys were added every 24 h. ACH-2 cells
without TNF-a or ARO-2 were also used as controls (4). MOLT#
8/LAI cells were similarly treated with 10 uM decoys, without

TNF-a stimulation (B)

or NCO-2 (2) at 10
MOLT#8 cells (4).

by GAPDH probe.

UM oorpiot ot 3y s

The cells were exposed to ARO-2 (1)

The control was uninfected

The RNA extracted from these cells was
Northern blotted using 32P-labeled DNA containing almost full-
length HIV-1 sequences as a probe.
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RNA loading was determined

SE BRAKREROVEREOEZIRMIACEIFTARREFIA AU IR LAF RO
T A )V ABEHFIR R

1. B8

B hPBMCICX T BERRT A IV ABRDERERER(IL. in vitro DHIV-1RRERICE T,
ROEGEADRBREPELRBT D, TZT. CNHDRBREREZRVT, Fa/4A4AU I
LAFEOUANZBREAFHMRERTL, TAMAVIXIVFF RORIAINREL
L TORIREEZIRET L 7=,

2. REAE

PBMCORZ : PBMCORREILITDAETITo/. 6. HIV-TIERREEL URES
N~y B MK %Ficoll-Hypaque (Pharmaciatt) (CEREBL. B LDBE.
PBMCEZEX L7, T3 L THEPBMCZ. Swug/mldphytohemagglutinin (Sigma
Chemical#t) AmICkY. FEHEH. IL-2 (S50 units/ml) ZMMA7%E (10% VB
BIEZRIN) RPMIZH (CTHEEL . TN S5DPBMCICAIDSE®E (CD4/CD8Lt=
0.01, CD4 #ifaz8=2/mm3) LYNTBELZVAMILR (BREKRE) ZINZ. BREESHE, £
XX EL T, pNLA32HRDRB U A IV A THANLA32Z AL\ e, R SR
S, TAA4A VTR UVAF R (ARO-2ELUNCO-2) ZHREEREI1OuMICES LD IC
WML, BRROBERDOEREEFZERL. RT7ytEA 2707,

3. &R
ERAR D A I ABEEPBMCICE VT, ARO-2 RTIIBEICVASIINAEEEZETSEL
(Fig. 11) . COMEMRIE. MBRTHANCO-2TRRoNAMN > LMD, &
NSDRICEVNTHTAAF Y IR VA F ROUA I ABREAFMRBHER SN, &
e, NL4320 A )L 2% R\ /=PBMCREAREBR TOMEINRT, BERY I ABREX LR
L. EFE&EMmo7 (Fig. 11) . LD & &Y., PBMCERWEEREKD A IV ARBRRIC
EWT, FAA4 AV IR LA F ROEBENFNRDER SN,
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FE8EN ZDEDEED

2500 1. RREMDRevESHHL (bubbleBi) 28U AU IXHLAF R (RREFU IR LA
FR) EERELE. ChEDAYTRI VAT KiFReVERE TS EABELHE/ -
.
=l 20001 5 ol
0 ,
; 1500 No treatment 2. RREFYUIRHLAFE (ARO-2) (3. FIBEIuMADSI0uMOBET. £ KT
T ARO-2 HIE R THBMOLTES L UM OMBICHENICHALAHIV-1 (RBH) 0o
w= 1000 7] NCO-2 IVABEEDF Lz, £ HIV-18SBRER L E FTEREARSE (CEM) TH3
8 e ACH-2RICENT, TNF-aICkB DA INRDY VRO BEREMFI L=, —F. Fi
- 500 | RE10uMICBIFBRREF U IR S LAF ROMIMICH T HEEHRIBH SN 1.
o G et |
NL432 Clinical | 3. RREAUIXILAF R (ARO-2) (E. b hRASIHBIRMADIC AL L /=HIV-T
isolate | (BEERHK) D™ A IV REEEMEI LI,

Fig. 11. Inhibitory effects of RRE decoys on HIV-1
production from PBMCs acutely infected with primary isolate.
The PBMCs derived from a HIV-l-negative healthy donor and
stimulated with PHA were infected with primary HIV-1 isolate |
from AIDS patient or pNL432-derived virus (NL432). RT

activity in the conditioned media of the cultures on day 6 |
in the absence or presence of ARO-2 or NCO-2 at 10 uM, was |
examined. The decoy was added every 24 h. Standard

deviation from the mean (error bars) was calculated for
triplicate samples.
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E3HE { BDVAREEND - L2 BH L7353, ChoDBREIEMESR - OEENNSRD SN
ERCBIFBRLFEIANAOBRRICET IHMA | NZEMS, BEEICHEHVHAETBDVARREBRL, REMHRECESVTD AN

BEMIELTWA I EMNTREENE. —FH. FARTIBXFEAORERF RS (CFS

) BEICHE VT, BOVEEMESREEICLER, FREICHBVWILEBELNMCLE. ThHD

| CFSEETIIRENFIIIROHONANT EM D, HIV-1TREELEMERER (VUFTS

=18 ER Zb—7T) BEDEALIZRLEIEFICLYBDVAEMEMLL TLWAAIERENEZ SN,

RIVFHEDAIA (BDV) [F, FRHEMOIRA—=TIAIVATHY, #¥9000i8 &
D 1 ARNAZE 4/ A & T Bnonsegment-negative strand (NNS) DAIVATHS
17, BDVIZ (Fig. 1) IZRTLDIC. D7E< Lo LATATA Y (p40) . KU A
S_¥a77049— (p24) . T Uy IR (gp18) . To~RO—7 (gp56) BLUR
Yy A5—+ (p180) DEONY L INLBEIA—RTBIENBLDICA>TEY., ¥/
AEEOHREMED DS T RO IWABOERED AV APKBEOARY A IVA EDRAL
HABEHSNB17, LhLsss, BDVIEEKIR (#3100 nm) OUAIVATHY., BAT
1‘2%‘%‘9‘67‘;557F'?/f)lzxt(iﬁfaté}.‘—i%i)é:tbﬂb\ N TIIRSETH D17,

ERERILFHEIAILA (BDV) EDBEMECBET HHRII, BICEWEEMYTD
Z. chETOE BT BBDVOEERAER. FICHARBELCIVE bOERKER
(- B\ THBDVIGOREENB U LIEHEhTE, FEFILEL KAV DRRKRY
=T, HARWTERREEEORMMEZER (PBMC) [CENT, RT-PCRIEIC&K Y
BDViBEFEESRICHRELBAZLEMDTRELLI03S. BR. 7AUADOHRY
) VT A & _mommEEREOKFTE TR SN BRELEEE L ICRERICSL
<. BOVORBEF LAEERELA18, HBHREEREDOPBMCH L. BDVissEi=h. €
DLEREFRIIMBA S HITS N,

EDH, ChETICREEZIO. e ERRAENSEDNSKRERE(CETHBDVOM
Ep s L N FREEMREE{To ., TDOFT, BDVDST/ LB LB RERNIHER
EEEETHEICH\C LERRLAS, ARRTR. REAFHRKECHSE hREFRE
AR (HV-1) BRAESLUBHKES (FUATFRE—7) BECHBELC |

|
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mRNA (kb)
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Major ORFs

| : Nucleoprotein (p40)

Il : Polymerase cofactor (p24)
lll : Matrix protein (gp18)
IV : Envelope protein (gp56)
V : Polymerase (p180)

Putative regulatory signals

——
- » : Transcription initiation signal
e

S -

) : Transcription-termination-
polyadenylation signal

"

L e

Fig.l. Genomic organization and transcription map of
the BDV genome RNA. Putative transcription initiation
signal (arrow head) and transcription termination
signals (circle) in the genome are also indicated.
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F28 HIV-1RABEIVEMKEFZEBEICS(FSBDVRER

1. B

BDVIZX 2@ HERIL, BEZCLUNBEREEZEFICEVWTHERICEVNZ LHHE
ENTWNS7,1033, ULMALADNOREZICESV\THIEELD SMBDVIEES LUBDVY
J LABMEBRTFETS. £/, F4AYDTIV—T13, HIV-1RREH ([CE\TBDVIED
REEDPBEBICERXTERLTNWSILEZHRELTIVS7.8, ChoDI &L, 2%
ZICBVWTHBDVIIES BRBELTEY., £EOZREHDET &HCBDVAEHS{LT
ZAREMNEZEZ BB, TIT. HV-1BREES LUV —RICHRENHKECHDEEZDS
N23EMRES (FUA TSR M=7) BEICEIFTSMBDVIEAS KUBDVEBEEGFHMYE
FERFTLI,

2. MHERBAE

BRE& . SAEQHIV-1RREE17782 (BEMGRMEF+ U 71274, AIDSHIICS504) KD
\\T. BDV p24ICxt T 2 HEHBMEREZELISAICKYRET L. £/, BiES (ZX O
H4 h—<) £%& (Grade 1 : 74, Grade 2 : 94, Grade 3 : 5B LUGrade

4 :16%8) LUABFEMICLUBEESNRKESFEBEDRNAICD W TBDVEEZFOHHE
ZRT-PCRICK URETL 7=,

SFEYEREZE (RT-PCR) : 754 v —IColigo d(T) (Pharmaciatt) B\ T
i EB% (SuperScript Il : Gibco-BRL$t) [CKYcDNAZ&ER L. AmpliTag DNA
polymerase (Perkin elmertt) IC& YUnested-PCRZ{To7%. PCRODIEIE(Z. EERES
FINSLEBMREFESINTVWS EBESNTIVSp24 ((RUAS—¥aT7 704 —) REEL
Up40 (RO bATATA ) EBEFENELE.

p245EiE D 1st PCRICIZ, (1) R T547%—& L TS5 -TGACCCAACCAGTAGACC
A-3'(1387-140588B)B L V() RTS5A4 T —E LTS -GTCCCATTCATCCGTTGT
C-3'(1865-1847#& &) B \/=, 2nd PCRICIZ., (1) R TZA4<%—&LTS'-

TCAGACCCAGACCAGCGAA-3' (1443-146188B)BLU ()R TS547—IC, 5'-

S7




AGCTGGGGATAAATGCGCG-3" (1834-18161EE)E AL\, E/=. p404EHD1st
PCRICIE, (+)EXRT 547 —& LTS5 -GTCACGGCGCGATATGTTTC-3'(242-2611%
B)BELVOC)EYRTSA43—L LTS -CTTCTTACTCCAGTAAAACGC-3' (989-969
BE)ZMVe, 2nd PCRICIE, ()R TSA4<—& LTS -GCCTTGTGTTTCTATGT
TTG-3" (277-2961 &) BELU ()R TFS 142 —I2, 5-ATTCTTTACCTGGGGACT
CA-3' (717-6981EE)# B\ /=,

PCRORIGHEMIZTO b3 —)VICiE o 7=, PCREMIZ1.5%7 HO—XICTikEHL /=
#&. 7 I)V%E. Hybond-N+A> 7L > (Amersham #t) 1270y hL7, HHYNALTY
TA4E€=2a VT3, RZPERLEEHEA Y TX I LAF K (BDV pR44Ets : 224U
X VFATF R ; 1462-1485188, 1485-15078EH 5 L081637-1658EH. 7o F
TURAVIXOUVAF R ; 1811-179148%, BDV p40%Eis : o XA U T4 L4
FF;407-42718%, 7oFERAUIRXRSLAF R ; 611-5908%) #7/n—7
ELTRES B, RIGERIE. BAST000 (EXEE 7 4 VAKEH) [CTHRIFLE.
PCREMIIpCRTMIINS & — (Invitrogentt) I/ O—=—2 4 Lk, S1ELAKD
AETEARINDREEIT o=,

3. BRLEER

SAEAD I ICHITHHIV-1EREE1278 (BEBEMEF v 7H604%. AIDSR{E
Bi67%) ICDOVWTHMBDVIAMBMRERE L. FOER. BEBRMF+ U 7608 L
AIDSRIEZBEC7RETIE. TNTNIR(15%)E12%(18%)BHABIBETHY .. (FIZHE
BETHo/k. €T, HV-1F v UTZEDY RO T —TDOLEEITS &, Hm(STD)
ERELTOIRICHERABVBERGER)SROONE, B, ALF o IAHAD
STDRZMEHIV-1RERESOR EHIV-1REMEI107RICDVTRBLARER,. 2hTNh24%
(48%) &£28(1.9%) A TH Y, STDEEMDHIV-1EEREDE < HBDVHGARE E
THETEMBOMNICIE D3, HIV-TRRREEDFTHSTDDHREEE (45 (CBDVEEHE RS
BB REICDVWTRREDEZARBETHS. STDOHRETIE—RISHIDOET
DRV EDL, LUBWRENFIRETHIAEESENSEZ SNBSS, SEEL DRER

58

HEAIBELAHEI ORBNALRBESLETHD LEDNS,

ZAROYA b=7IF. ZOHKICLYGrade 1 MH 4 [CETHITEND., BREICD
WT. p4fEiEE L Up40tEIRZEM & LART-PCRET-o R (Fig. 2) . BHE
MTHDGraded (FJUATSAE—T) ODBEFEI16RZF 2RKICp24D/N> K5, £/23%
[Cp40D/N > Ehstrtic /e (Table 1) . JUATSXAb—TDEETII—MRKITEL
GEMENEH LN, FOERAITCF-82. A ¥ —O4F10H5 0\
prostaglandine Ex & W\ o =R BFEHIHIEFOELEICKS EZEZ 5NTIVS69, HIV-1RE
2ZOMBOVIABHEENERICEDL I E. BLXUTAMAYA b—TDEEHTR
ZIHRETHIRIEESH NI VAT SX b= DEZEDHICBDVOMRNADKR T =
FlELEZZHODED L. REINHICKURRBRZRZEL TW/BDVIF AL /2A]EE
MRS NI,
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Table 1. Profiles of 36 patients with glioblastoma and their
summarized results for BDV

Patients Age Sex Pathological BDV p24 RNA BDV p40 RNA
l\ E3 diagnosis
< = = > Grade 1
s {12 1 3m M pilocytic astrocytoma - -
g’ g4:56.78 90 =1234567890 2 1 M pilocytic astrocytoma - -
= . ' 3 26 M pilocytic astrocytoma - -
= 4 48 M pilocytic astrocytoma - -
— 5 3 F pilocytic astrocytoma - -
0 6 25 F pilocytic astrocytoma - -
- 7 29 F pilocytic astrocytoma - -
E -441bp Grade 2
b 8 11 M giant cell astrocytoma - -
3 16 M astrocytoma - -
10 40 M astrocytoma - -
S . 11 58 M  astrocytoma - -
o 12 p: F astrocytoma - -
© B 13 25 F astrocytoma - -
L. v §‘ 14 41 F  astrocytoma - -
O : ' & 15 41 F astrocytoma - -
o - : i 16 59 F  oligoastrocytoma - -~
g e _ . P tbp ‘ : ' -392b Grade 3 i £
X P &) 40 M anaplastic astrocytoma - -
18 49 M anaplastic astrocytoma - -
19 9 F anaplastic astrocytoma = -
20 31 F anaplastic astrocytoma - -
21 41 F anaplastic astrocytoma - -
Grade 4
22 27 M glioblastoma multiforme - -
23 27 M glioblastoma multiforme - -
24 39 M glioblastoma multiforme + -
Fig. 2. Nested RT-PCR for the detection of BDV p40 (A) 18+ 49 M glioblastoma multiforme + =
and p24 (B) RNA footprints in brain tumors. The results | %2 22 ;’i gﬁggjﬁzﬁgﬁi ﬂﬁiiggiﬁg - i
of representative brain tumors derived from 7 | 27 66 M glioblastoma At TR e T 1 i
representative patients with glioblastoma (p40-positive | 28 68 M glioblastoma multiforme - -
#30 in lane 5, #25 in lane 7 and #31 in lane 8; p24- 29 69 M  glioblastoma multiforme - o
positive #18 in lane 6 and #24 in lane 9; and negative # g(l) 72 ? gﬁgg}gztggg 23&1%8;“1“2 ) I
36 1n lane 4) or astrocytoma (lane 3, #17) are shown. 32 12 F glioblastoma multiforme - -
The products of RT-PCR amplification of the BDV p40 and 33 12 F giant cell glioblastoma - -
p24 regions were resolved by agarose gel gé Z‘é g giiogiastoma muitl}ﬁorme - .
electrophoresis, then stained with ethidium bromide. 36 63 e gligblzztgﬁg nggltifgigg - iy
Southern blots are also shown. The positive and
negative controls were the RNA fractions from MDCK/BDV a: recurrent tumor after 6 months

(lLane 1) and MDCK (lane 2), respectively. DW means
distilled water in place of the RNA. MW indicates the
size markers (¢xl1l74 DNA/Hae III fragments).
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E3EN BMEHEREEEICEITHBDVER

1. BN

@RS AR (CFS) &3, CNETRRICEELTWEE MIREEARBOENES
EER, B, R HRBSRICERMEERENSECY. REALCIORESKENTRE
SHHBEENENLLIRPEKEETHS. CFSIZ, BELELTEARENRDOND Z &,
E-FORERCHEER., BB, BRSFERLZEDEREHRERDBES S DEFICRDHLND
Z L EMB, postviral fatigue syndrome EHEDLNTEY., REVAIRZRE
TEHRRBDPHERPTHEINTNS, REETIC, A2 yF—BUAMILR, EBUAILR,
ERAIWRZREE, 784 )V A(HHV-6. 7). 8LUE FTHRBMED A JLXIIE
(HTLV-IN 7z ESCFSOfFR & U TIRFBICE T o N TUINS 4145, BBRERBSEIIR/IZBA LD
[CENTWVEL, FECFSOERD—DIZS DERDEFoND LML, FHARTIE
BOVEZ ECFSEDBLEICD WTIRET L 7,

2. MHERBRAE

i BAERNOCFSEE28% (BH164. xH1248) OMKRK Y FALREMEKEK
BLUVMEEA N THFEYENZIHE LUVMEFNEEZEIT o/, CFSOZERIIT A Y
H &% E Center for Disease Control (CDC) A5 1988% 26[{CH L TA1994522(C42
HENEHA RSA 2 ICH > TITDONIE,

DFEYFERIZET (RT-PCR) : S FEWMFIRZE (BIEF2ED [SRIEMEZKK
(PBMC) Mo L7=RNAZ R L L. nested RT-PCRIEZICTITo 7. PBMCid2m
& U Ficoll-paque (1077 g/ml : Pharmacia Biotechtt) [CT5EfL . Isogen
(ZyiRyP—3t) ICTRNAZHHE L. RT-PCRIZEZ rTth RNA PCR kit (Perkin
elmertt) BLUOFEEEE (SuperScript Il : Gibco-BRL#t) . AmpliTag DNA

polymerase (Perkin elmertt) ZB(\/=. p24fEtICx T 2PCROEIEIE. 2 EiIC
RRLUAAEICELCKE, £/, B E LT, glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) MPCR%{T-o 7. PCRICIE. () RTSA4<%—&LTS'-
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GATGCTGGCGCTGAGTACGTCG-3' (325-346 &) B L U)X AT 54— LT
5" GTGGTGCAGGAGGCATTGCTGA-3'(521-500 &) MV, £e7/0—7&LT

(EYRAYIRXRLVAF R :371-3908&. 7FEAFY AR LT
435-416E8) 2B, NATUFLEL—arEfTok. RIGHKIZ. BAS1000 (B
+EBET 4 JLAKTEH) ICTRIFLZ. PCRE#IIpCRTMIINS & — (Invitrogen
#) [coO—=vH Uk, B1ELRBORETERERIIOREZITOL.
MELMEE (ELISAB LA L/ TAvTF4 ) : MEFNZEILELISAB L OA A
JIAy MElIcTHo7. HEELT, BDVDp40 (X&bATATA ) . p24 (R
AS—¥aT7H4—) BLUg18 (RMUYIR) DEY VRO EE. KBEATY
WEFAVS- R RTTS—B(GCSMES VO BELTRR, BELLOOER
AY it

ELISAIRLIF DA ETH o /2. HiR (Sug/m) &7 — MCRES Bk, R

(F hI0#8) %£100fEARUIARE 1 RAGE L TRIBE B, RIS, HRPERRHE b
IgG#ifs (Jackson ImmunoResearchtt) %1 Q00fZICHEIRLAERE 2 RMMGBLELTR
x4, &5[2. o-phenylen diamine2BHE L TRBIE, Y17 g/ lesp
L —4 —U-2000 (Hitachizt) ICTWR}{E (OD 492nm) ZRIE LT,

AA) 70Oy MILUTOHETITo /. CSTRRESY VRO HEZ] 28 L T15%SDS-
PAGEIZC TES XL %, £ RS AERICTPVDEXA > 7L (Immobilon :
Milliporett) IC7A v bL7, 15 B L R2RIAEDORISIZELISAICEC 2. BB
9=HA L) ATFAVHRP-1000 (A =Htt) ZAVTITo X

3. HRLEE

ERNOCFSEE25% (B15%. 1104 Fi19-57F. FER32F) [CDW
L2 % (Table 2) ICRLU7&. RT-PCRICK ZiBIGFREEDER. 2583
ZIcEEOLTFIsgEENE, —HA. GST-p24maY IR BERVWEELISAB £
UA A/ Ty MECLZMBEFHZHOER. 6% [CHBDVH SR E N, D
BREEDF T, BEFBLUAGHHICBEETH > ERERIBITH L. 2T, BT
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Table 2. Profiles of 25 CFS patients and their summarized F#H 3 TR & & & (L2558 (32%) TH-o1. IFEOHMRERIC
FreN- ik ERY BWTHT > B IIEDOBDVARE T, BOVOBGEFHREENSWUATTHY . AHHMEE

Patients Age Sex Disease onset BDV-p24 RNA Anti-BDV-p24 Ab M1-2%TH-IEREEZEDES L. CFSEE(CHITABDVEMRIFRICRINEE
1 19 M 1990.7 ; i z 5N, BEETICLRENSBELAREROBHKEEE, CFSEEBIUMRL LR
St S il ; i £% (ROE) OBDVORFWEOBRE (Table 3) [CHLBL.
3 24 M 1994.4 - -

4 24 M 1988.12 - »
5 25 M 1991:12 - -
6 26 M 1994.9 - -
7 e M 1990.7 - +
8 36 M 19941 - -
9 36 M Around 1988 - -
10 37 M 1993:10 - -
13 40 M Around 1985 - +
12 40 M 1989.1 - -
13 43 M 1991.,9 - +
14 44 M 1992.3 + +
15 i Jf M 1990.2 - -
16 21 F 1991 .6 - +
17 2l F 18995 .2 - +
18 247 F 1991.12 - -
19 V5] F 1991.1 - -
20 25 F 1994 .3 - -
21 28 F 1991.8 + -
22 30 F 1993 .2 - -
A 35 F 1991.5 - -
24 36 F 1991.4 - o
25 52 F 1990.4 + -




WA RMESEREOREARIER CH()5BDVER

1. B
% 3 TR SNABDVORET. AASLCBETHEEE (XB) ORES RO ;
N, AREEEL 4% (RB. BH. RESLCER) M. (ZFFCBLHICCFSERIEL |
T\, FCT. HIEICBOTREENECFS £BDVAER L OB £ & U H# [C#5
SR B £ R g + 570, FREOBDVAZZEHN (1995E5LUTEXENDTI96E) [ZFT1N,
s | BDVOSRRICHT BHADORIGHS L UKL EIEKFOBDV BEF ORI SBET

Table 3. Summarized results of BDV prevalence

Sample number BDV-p24 Anti-BDV p24 RNA and/or
Samples (location) RNA antibody antibody

3 Ly
CFSb S 12 24% 32% | R D RAFA15 o 1=
(Osaka)
Blood donorec 100 5% 1% 6% !
(Sapporo) 2. REBRAER
BEFEEIIE 28 LB U A EEBL. MFEFNBENCIEGCST-p24LISHTGST-p40%
a;Kijhils;:S;:-zl. (1995), b:Nakaya et al. (1996), c:Kishi LTRGST-p16 (% b U g HRTOFA Y : EESHIMES Wb DEgP18EFER) EE
et al.

ELEAAL/ TRy MiFETOE.

3. HBRLER

SERELEREOERIZUTORY THhd. RF46F. BH46F. RBE19F. X3
17FB8LVEX14FTHY . RELKRL(THolmesD A K54 22 (Center for
Disease Control : CDC 1988426) [C&kVY. 1992538, 1993F8A ICENENCFS
EBEiEaNnE, BEERBRLERBOHA RSAVICEYI991FE7A, 1993F4ACEN
ZNCFSOEEWDSH B BRSNS, 1994F [CRESNAEFHL WAL BS54 217,22(C
tU. CFSeziani, — 5. BEBIECFS DLWThOEKRHRHOLNT . BETH-
f. H2DBIREBIOHEE (Table 4) [CEEDHE.

CORKRICDWNT., 19955 4 B &1996F9R ICHRELAMmBEZER VT, BDVOREZ
T, ZOEEE (Table 5) ICE&o. 1995F0KREBTIE, REZR4%ICBDV
DEGEESBREENSE (Fig. 3) . —H. REBLURZEFETORE (p40. p24,
p16) THEBEMTHY . BERIMApIONBOH, ELRBIINAP2Z4REDHDIFET
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Table 4. Summary of signs and symptoms in a family cluster of

patients with CFS associated with BDV infection

Father Mother Y. Son Daughter

Onset of CFS 201992 7/£1991 4/1993 8/1993
Age at the onset
(years-old) 41 41 13 11
Signs and symptoms2
Fatiguability +4+ / 4+ +++ /= +++/+ +++/++
Mild fever e wo L e 2 s
Sore throat +++/+ =3l +++/++ g
Lymphadenopathy -/= - ) +/- il e
Muscle weakness +++/++ o, +/+ +++/+
Muscle discomfort +++/++ -/=- -+t +++ /+++
Headache -/= +/+ e £ 4+ /4
Post-exertion

malaise +++/+++ ++/+ +++/++ +++ /+++
Headache -/= +/+ - e /o
Migratory arthralgia +/+ -/=- -/~ +/-
Hypersomnia -/- +++/+ +++/+ i
Insomnia +++/+++ - e e e [
Scotomata -/= = 08 +/ - 4 /4
Forgetfulness +/+ +/+ +/- ++/+
Irritability +/+ -/= ++/+ &
Confusion ++/++ WS +/4+ = /o
Difficulty thinking ++/++ +/+ ++/+ ++/+
Inability to
concentrate ++/++ +/+ ++/+ 4/ =
Depression ++/++ -/= ++/+ ++/+

@ Signs and symptoms were expressed by four grades: -, no;

+, mild; ++, slightly strong; +++, very strong.
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Fig.3. Demonstration of BDV infection in a family
cluster with CFS by nested RT-PCR for BDV RNA in
PBMCs. The RNA extracted from the PBMCs of father,
mother, older (O-Son) and younger (Y-Son) sons and
daughter. All of PBMCs were obtained at April, 1995 (1
st) and September, 1996 (2nd). Amplfied PCR products
were resolved by 1.5% agarose gel electrophoresis
followed by Ethidium bromide staining, then southern
hybridized (A). The positive and negative controls
were the RNA fractions from MDCK/BDV and MDCK,

the highest signs and symptoms after the onset were shown at lefts,
respectively. (-) indicates destrilled water as the

template of RT-PCR, M.W. indicates the size marker
(px 174 DNA / Hae III fragment). Arrowhead indicates
the expected size of p24 (392 bp) and GAPDH (197 bp),
respectively. As an internal control, GAPDH mRNA were
amplified by RT-PCR (B).

while the results at the time for the examination of BDV

infection were shown in rights.
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Hor. BEERIVWTNOREELORE LA . 1996FDRETIE. KRB, REEL
VCEXICEGEFSBREESN, BEsSRIBREShADL L. EEAKORGHEICELIE
More. 19958 L1996 F (CREBIN/APCREMIIIO—=0 T LIk, EERS)
ERELR., EERFICEDE. REMICLIMBAEToLER (Fig. 4) . BB EX

— e -~ y 4 RAL ?éj —& Ll
Table 5. Summary of diagnostic results for BDV RNA and HOBLCFRIETFRAY., FH2EH. RELBEOBADBRGFEO—EHZRFTS
antibodies in the family cluster of patients with CFS EITRE N,
RIEBOERNSELS. FOERLBENREINLZVWRBABIVORIZICENT, 300
Patients p24 RNA anti-p40Ab anti-p24Ab anti-pl6Ab

BDVHAR (p24. pa0&&£UP16) £TICHTBRKMSRMHMLRL TULT &L Th
N TRARP e i e LEMBHIC, RESOERNE . TORIERNSERL TV SBRELTRBTE—

it it i ca s HOBEDH I HERIGHED SN E(E, CFSLBOVEREOMBEEEX S L TH
i e e A 2 ci e ENMETHSLEEDND. REBLURLTIHERNICENTERICBDVS > /80 B
g e - Vi S i BESNTIBC LARREN, RRCYAVARFSEES N TN ATREEAEZ SN
Daughter +/+ +/+ e fe 3 e ¥
oo SO 2 ADFRMMBRZIREL UBDVP24OmRNADZEIDREMA TRILS N &
®; 1995, P; 1996 : -, no; +, strong; ++, very strong. 3. LEEOHEBLEMITIZBDOTHIEEDNS., —F. BEOFREMEZLKXTIVED

BECBVWTBDVEGCFSIBEENAEHOD, 2EBEDRETERERFLUTTH .
SO EEFMOEBIKCEVTIAINAERHDVEVANARERBRESETLTNS
CLETRRT S, SECFSEZICHSVTREGFREETDO CEMNAIRETH > £ DIEREM
BRIRDATH oo/, S, FEMEZKUSNOMIE. BECETSBDVORFEY)
SR E AT\, £BROBDVOHFEESFAE LUV VA I AR ECFSEREL DREMEZ LY
WENICBTT 50BN HD EEBEDND.
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p96F-1
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Strain V
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|p96YS—3
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P95F-1
pP95F-2
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p95M-3
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Fig. 4. Phylogeny of the p24 region of BDVs derived
from 4 family members. As a control, the p24 sequences
of horse-derived BDVs (Strain V, He/80 and WT-1) were
also analyzed.
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HIV-1BR{E (S E) (FIEREEFICLEX, BDVIGKEBHEENSFERICE . $HIC
HIV-1B5MED ™™ (STD) BETREDOMEMIIEETH >/, £, —RKRICHREN
FHRETHD EPBESN TS EMREFEE (JUXF TSR M=) DOhiE
EiEEE D 5 HBDV RNASE R [CRE S,

BEEAD@MERESIERE (CFS) BETR, @EELLBL. MIBDVRAAES LY
BOViBCZFDEMHRSFRICEN o=,

CFSORBEALFRENICENT, CFSEREHENZEE (MR, XBELURLD

4%) 32 TBDVEDBEEMNRENE, —FH. CFSOWTIOEEICHZHL L
K BI(IPBMCHRDBDVp24: B FH L UIMBDVIn&K(IEMTH - 1=,
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WELRE

— MR ICTREMDBNI A IV A ZIn vitro [CBEVWTHRREZES L, BHLIAIR
HHRTAIRREBLE<HIOENTEY., RBEChZEZFAL T, B5BEVIFURRENITDON
TEE63, LhAUDAIRICEWTS., UEGRMENM Y A )L X(Equine infectious
anemia virus: EIAV) % in vitro ICE W\ THRAREEIED L. DA AMEEAR IS
WEBEBE T A WA HIRT D EBBESNTINS35,65, LOLAEDL, CNO5EEY
ANWABED LD BBFETRNDZDOD, HBDWEEDEGROERICDOVWTIIRALZID
%L\,

HESBIINETORRICENT, BEMSFI/O-VEHRTHY. ETOORFHSRER
LTULWANLA32#k (BER) 2RRIAIVAEL. in vitro MARERREZ{T o 4
R, L HICHBREBEEDOEVNDAIIZADSHIRL. COBEHREGERD 1ML DR
RORILICR<BBEL TSI LEZBOMICLTEL, FRARTIE, CORICHNTHIR
BEMDODETEBLES LERRAEZRBIFL. TO—DOB7 €YU —BELEFTHSvpriEiL
FoORBICHDZEEZBALMICLE, HIV-1BIZIZ4DDT7 oY U —BIZF(Vif. vpr
vou BLUnef )BHEET DM, LET&LY oD 7 2 tY ) —BEFIdin vitro RS
BRICBVWT, DMV ZADBIEPER(CHLATREVWI EBBESNTND, HF. Ch
570tV —BEFOBEICDONTHLRBEDLZENTEY., vprBLFIIE
Heinzinger 524(C&k V. DA )V ARREHHAERBE (C &5 1) S preintegration complexD#
ANDOBRITIBIZICHEET S EMSBODICENE. —FA. Levyb40[IVpréd 2 /XI HIS,
HMEDEIEEFIESE5 L ERE L, /2. Rogel 562(3E 5 [CREITZED. Vprd
CINOENHREG2HIICEREE. TORER. TU UNEADFHRRRZHIETSI L%
BAOMICLE. COZEER, FMRTH/BONIEMEZXIFTTIHERTH D,

EHICEARTIE. BERVANADBESBAEZERS LHICEMT I LZBENIC

L. B, EEBMPCREICKZBITICLY. SHRRBICHITSIERVAINZADEIGR
TRTIRIREBRUTTHADICx L. 4LTIX0.1%. 12 T(30.4%, = 5(C20KTIE
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13.2% &ML, COZER, BETHAMBERBETICHEEL. FRIANIEE
ELRIITDLDTEDEMREZTHED VAR, YAIRICE>TEITHB - &%

TET D, ULOLEBRRENZ LIS, COvprZERIAIILADEIS (L. 204t LIS (T8

. SORIEENTHI32%NNDEETH o /e. ERRBRAMBSIBERRATEEIS S, 204
LRBETRARESELLED o2, HORNAYAILRDin vitro #ARRICH T, B

CHRAGERVAINZANPEIRL TS, HE—EDESTEEREL LY. 2R EOZE
ICRELRNC LRBURLVIERENTIS16, Bl L UMEINAFRICILID
HEBEMRL, HLLGHRICBRRASEILE NV EEMRADLZERY RS H3AHEDRL
RICEWTE., FRUANREELCTOICENTHBEEZONDvor BEREYIAILZD

BlEE2EDI1EIREETEELLALHETES, — 4, BERRAEHRTE. TRYAI
ABEFEZTOVAINZELTHDOERIEMMICE <. HAIRTIZ.0%, 12T

10.6%THY., =5IC200BLUSORTIRIFIEFETOIAIADNERE TH-~, —h
SOMRZEEH. EHERICBITE2VAINADGEREREEZ 8. BESKE<TLA
VREET I, quasispeciesDFEERENRIFTEN, FHEICEBULELTEYAIL IS, H

S—EDEETHERTDHLEEZAOND, LL., BEICESEXAIERICE. 25I0F
DEALICEIGL. DOFRUANZAERGENICEE LBITZLDTEZ2EEFNEHD
DA IAM, quasispeciesDFEREEEE > TEBICHBZEEZZ O5ND, . HIV-1

DIEAFEITHHAZT e BEAE(CRE TS L. BOTREOBEIC, EZRMME YA IR
BRCADLEBESNTINS70,25,

ARRTIE, EBRUTvpr DF o2V RERVAINRD, BEAEOEGRICHEETS
CEEBHLMDICLIE, E5IC. COEEVAINADEISL, BREOEBEH(CAE < LTH
TRILE, R—BREOEBNEAEICLYBBLSNICLE. in vivo DA ILATETERE
NIBOTEMEZEZ ONDD, LA EHSAEBONvpr TRD. £EAICBENTH
HRLEOAGFBEREEZERDICELTEY., BEEBOTICRRICESTIHFED—D &
EAbNh3,

—h. XDAVEADAIRICENTIR, &/ ADRKPIERIADZ EIZBRICBEETNT
Wz, Temins 58,6113, YURL MATAINRICESNBZRETAILZAD—ERZ. Rk
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sE1 DA (Cshort direct repeat BRI ROENDIZI AT IA AV PMRERTHDH L
ERE L, AHRECEVTH, HIV-1OHK5080 700 4 JLADNAIC, vif dbvpr
[T TSOOEREBBEOREMEE SNz, TNOoREBEOEAICIE, 3EEDshort
direct repeatBt 7N R 51, =5 ICREL ZZEEROEEIC(36IZEDHMACTINER
SNBZEMD, (Fig. 5) ICRTEBIRTSA AL PREDSFETIVDEZ bR
o EHIC. TNHVIf-vpr RETAIVAIE. MT-48iR3ICHE N T, ERES X UMEIER
REFERIAINVREENDSZVNHOD, HREEMEFIFTEERLTEY., BHOHTEMR
EEMDIANATHDENELNER /. TDI LI, vif Lvpr BHIRBEMEIC
BOWTHEEDHD NIRFCESL TSI LERKL TS, TOFMABBORAEIL,
SRICKRSNICHRBETH D,

—%. HIV-1RBAEDREAZ G T RBEEOEROED SN, AZTAZLEDHHIV-1
BEICIMMAZ. DOFUPBEGTFABEOHESESSNTIND, IS, BRUANZADS
WHIV-1REREICH L TR, 70F o HREELY DBEGFUNNTERDPSDEMEZFHU
A B BEEDWELICEEN /=N S, "intracellular immunization" & (&, DA LA
MEAIRE, %5 T ENMHERLRT) 2. ENHRICEATLIILEICEY, €D
MEICIAIIRICHTHENEEEBIELD LTE2RAFTH D5, HIV-TREZEIIHLT
H, CDLDex vivo BILFRABEIE2RETHAONTE Y, BERMERFZCD45
MR D NI BRERMERICIANANS Y —FERWVTEAL., VA ZADRERZHF
L EDBRENZENTIVSA,

BHEETICZFER. URY A A, dominant negativeZR&E LUV T I 4RNA
PERMEEGFORBICE TSN, BEFRIELCL FAVSAINZIBIUT T/ VAV R%E
NEH—ELTHRBICBEASNTNS, LDLADDL, CTNODHEZEBEKICATSET
13, UTDOEDLEDHDRRTRERBELNEZ> TS, B1TEAMEORREDNH
3, PUBEFEAFTRIENLLZMRESEMORYEL. BEFEZEALLR
CBUBRICRTHETHY. FHELVAR M DONPE LIC—EICEATESHROR
DEREND, F2ICREMOBENIHD. REFERDNTVDIVANARSGI—(E. HD
BEERSUSHERIN TS HOND, REBICESERFIIRLEREN DAL, SBRERIET

/6

HBENDZEMNTESD, £/=. dominant negativeZER&FEZRH S A ETIETENE
SOHREEHELIVREMEOEELRLEOBEZI VT THILENDHS.

ARRTHBWTAAAYIX O VAT RER, 30ERIEEOA Y IXI VA FRE
GRICKELTOAMIINRDEBEANF L LD LTH3RAATHY., BHERADDIENI L, &
FHAIDSETHAALTOL D (CRORSTHILEHAIETHD EEZA NS, A,
RREFOAA4AY TXH LAF RARO-1ELUARO-2Z G L. HIV-1Rege4lfa (SR
BIEICLBMUAMINARIERZ®REILIc, TDHER. ARO2ZICEWNWT, VAV AEED
HEIRPEH NI EMNBEONEL D55, HFEMRIIHMBEE LNV M IV AKDIELE
EEROTEDTHY., b PREIIEZBKICHIV-TERERKZEZRRESHLERICENTD, DA
WADIETEE I Z BDRRPBH LN, —FH. ARO-2&L(ZIZRA CBETHSHARO-1TIE
COMIEUA I AEBIHENHMREEoNGEN o, TOERELTUTOIENEZZ LN
%, 8112, ARO-1(ZRevE DEFMENARO-2(CEEXRTIEL . EOHR. HREALCED
TRevE DIEBMN TR TR ENP > ENEZONSD, ARO-TIFARO-2ITEEX,
"bubble"#iE LI —TDRBICHBZIATLABTIEREMENCED, TDOREEATH S LHE
anbd, 2. ARO-TIZARO-2 [CLERNTREMMENWAIEMENSEZEZ 5N DH. ARO-2
FERFORTLABLVEH S —ADIL—THDNALENTNSDITXF L. ARO-T([IRERD
AT LDHDDNATHY . I—TIIRNADEETH D, D &M, RNADEEER ICH
THEMMZEZETEIEI R LA LEREINSD,

MOLT#8/LAKRAZ ICE L\ TIE. ARO-2RMICK Y. HIV-TOMRNADEE E (32L&
. UAIINREEENETLAEDICH L. ACH-2 (TNF-afLH) #IETIIHV-1OZ
MRNADETFTHRHoN. TOHER, BEI U NVHOREBRENADI L. 2T,
ARO-2IC K BHIV-TEENFHI#FE LTI, UM ILZAMRNADEIH EENLED D AL
ANV BRBOBRBICEIT2MBDEZ OGNS, ThoDI ENH. ARO-2ICHIT
BHIV-1EENHRICIE. 2B EH2DULDERBHD EEEA NS, ReviEZ—[E
2TSARBLVERT A RABDEBIESY XV EE 21— FTEZmMRNAZ HIFRE BT
L. BEREZFE TS, > T. RevOEELEEL TH, HERADMRNARICIEZS
ZIEWT EMFRENS, RevDH D —DD@ME(C, HIV-1TTUVMRNADR TS A4 220
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EMETEoENBEINTNSN, CDBAIE. RevOBEELZEET S LICEY. 2
BRX7S54 AMRNADHMER TS EEZZ26N5, §E. HIV-ISBRERZLTVS
ACH-2#F31=. TNF-aBIC LB AN ADEEHEZHELALER. HV-TZmRNA
ENETHRHOLNERRIE. WTFNOFRICHFRETIHBOTHD. COREICDONT
BRI RE & T (CIEZE - TWEWS, AHETIT o 2RevO#EEFAE IRREAEETRIED
BEIZALLELDTHY. —HICReVERLICRBIHARICBVNTH LN LD
B d—H U WATEEM S E Z S5, £/, ReviZMlaN S U ROBEEEDH D DIEMHE
BICHBTACENTRREND, ChoRevigSHOMIRS /RO EADRERIRER TS
TH BN, HMEEO - SReviEESY /O EDBWNY, ERUAEREBLS LALRRE
HEZOND.

RREFOAAY IR LAF RINEEBRZAERN LU 7077 —ERERLRALL
WEL L TERTEZATENEEL, HD. ChHDROERRICRONSMEDY /LA
MEBLIC WS EE > YETHD, 5%, RREFOAAFVIRIVAFEE, AU
AIAEL L THRTAEDICIE. B4 nBEEZRRTILESHD, TDEI1HEUA
RSB AEIC RS ERETHY., TAA A VIR VAFREESIVF
LB L. MIBARYVABNEE FREEIRBDPVETHD. £/, scdYIRFZE
B\ -FERET. £ERICEIFA2TACAVIXIVATF RO D A JL A IBFEHD
NEBLVREUEHERL TV LEDNH D,

—F. ERSNELHEEH,S. BRRELOBERSEDONSBDVICONT, EIC
LEEEICRBEL. BEERBOMOKSEEOBENE, $AREEICEITIBRERAORELER
BEHLE. CHETOESHER. ECHXAKEFICLSMBDVIEORETH Y.
A—OyRERLICEDSONTEE, TORER. VIHRDOBDVE RA Y THRE N, i
BEMDY AR THB - ENERENL, EETEBOV DV INRAENRFELVE
M ARRAR SHESD D, SEICHES T, TAUNE RAYDIIN—TDEBHRERERED
PBMC& U BDVASH B S /= & DIBEAHRE, £ FARDBDVOSIERERIISREZN
719, XSICHEE. TAUADTIN—THhoERKAEREOTRRELY. BDVORREL
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UH ) ADBREENELDBEI8HEEN, BDVAE MCBRT S LEERT IMRE
ENEBERENTEL,

—7. CFS&BDVEDBIEICDNTIE, 1992%F(C RAY DT IV—=TBTo LMEFH
BRETIH. TORERSEHONANERESN TV, FRARICENT, BEFR
&L MESHIRE NS, CFSEBDVEMBET BAIREMATRBRENL. COEBVCDNT
3. BOWAEFEEOBREBREICLSZHON. HBHWEIRUCFSEBZEENTH, BLIYR
EARAEDEDQTEEENEZ SNd. EOHELER. AROBESHLOBATHITDO
n. AYT—FYDEETIE. FEFRABOBRERE, —F. 7AVHWEREOHETHE PP
EVWRAETHDEDILE (Dr. Dobbin, CDC. 7 b5 %) /TS, /. CFSD
(L. EERRNTHDEEZIONTNDD, 1989F(CTAVUNAY ZAIWNTMD
=S ER T, PRERASERERL VESBICEDNAGP. 1990F0EFE
SOIEICT A HDEETOR TCFSEBERNERRELAHOLH D, FMATRONL
CESORBENEMBLERICHT, BDVREELDBENSTERS NS LT, CFSOFRAEH
FUBEARETS L TEEARMRELEDNS, CFSOBHBEQIREDNLLS, EH.
552 WIEMICE> TENHD NS, BDVERS—EOCFSEEDRIERR /5o
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2y
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WBDVIAMEEMRERT &, £AKEBSEOKIEREZT CBDVETCFIBHRICK
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