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RYATHRICIE Tax, HBZ OIZ Rex, pl2 REDTANVART I Lo TRISIIIHA L EB LT 5,
Eﬁﬁfﬁ@@ﬁcﬁ;ﬁ%f’lfTiﬁm JEBALL =M T AVARTF O RRITENTHY, /f/A ERL I

DEFIW LoT ATL HlBOF AR EN 5,

EEIIBIA TR\ 13ACIE p27, Rb, Fas 2 EDEE
FEEPREIN TN 5,

FAITHAT, 168 BlD ATL BEITH LTSNP 7 LA %
W= & LT B RE o — BRI 2T, T =X
B L72 0% UL CGH TR g%, o¥-%
DEALE DR AT IEE L (Lo RHRAESA

3— (UPD) D#H AT TH 5o UPD XS 2IE N
HIBEFOREDANZALD—DTHY, TG
WWROBETERVEEERICEE T ARDER AN
ZALEROTVRAEIEPRENT VWA LD, SNP T
LA BZH L UPD Oy 7L, ATL DEEAL
DS TFHREEFHOPIIL T L TERTS %,

BATLHRROIES / LER

ATLZBUIFALYE V2 AT 1 v 7 EEX, T2 FES
OPDOTWERVDOPHEIRTH 5, DNA DAFIALIZDN
TIIRRA R EFRESNTE), ATL I B
Tpl6, MELIS, KLF4, EGR3 ZEDEE LS CpG
TA5 Y FOBRE R AFMEDPHESN TS % Zhbik
KERERIZ D ATL MR AR AR A2 HoClY,
TV R4y 7 EEIEIIEEEF OREE IS
LTWBEEZI LN, B2 pl6 20T, Lkl
JADRIBD—EDEE CHEINTEY, DNADKIE
LAFMCOTE TR EN TV B, $7o8E, UG
Fa EEFIR T CH 5 CDENIA (p21) 12T RIS
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I¥VxRT 4y 7 REHEHRESNTEY 9 pl6, p21,
p53 2 EDOFARBIEF =y 7R A U M b OBFIEDS ATL
HIRORBESR 5o

AN OREEMIIFFEFICS O D gr 8
HY, ATLICOWTIHITEALSEESRLTHR,
LAL, ZLOPAMBOEBERELKRO)YZLTWS
Polycomb 77 31 —IZ X5 H3K27 D MY XFVALEA LT
EEIPHEIIOWTIE, ATL MROEFERPRED FHRICHE
DAZEDPHEINT VA% 43 Polycomb 77 3 —
@ EZH2 % SUZ12 D@ F FE I 4% miRNA O 58 Bz #1H]
FTHI LW LT, ATL MIREOEE 87 NF-«B BB O
HLEFELTWS I EZH LT L72 % Polycomb 124
BIEH L BEFRERIENE, MBEOLESE ook
VIR THLH LR, NTVADENSZ LI Lo THIE
CEKLZEELRITTEEZLN, PAEERICBITSS
FENOREEBHO—DERoT05h, 5%, RN
R L OMAEDRIZLY, ATL MOV ARED
IO PICENDTH A,

4. ATL#ERRICH TS
VI FIVURERIR CRRER

) RTET ) ADEEIZ Lo TER P HORR L 7-#&
FEFRBUL, ZADPILIARYITIRRL, YIFNV
EEREEoTHRICEDY A, JVEMLRRY b7 —
TEERLT VS, VIV EE a‘x%bi"ﬂﬂﬂ'ﬂ@i}?“&%
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2 NF- k B Y7 FHIVIERE
HTLV-1/ATL

BHSEICIE Tax A5 EIZNEMO,
plo0 LDFEEENLTER, 3E
ER R ERINCE T T 5,

—7%, ATL #f2 Tl Tax DR

(773 b—> RiBHHE RENTHY, NIK OBRRIC
HEEYA bhAVEE] - Lo TNF-« B Y HVIYERN
Eﬁﬁﬂiﬁﬁﬁﬁ% ISR TR S,

BEICEID 2B ETFHBEHMICLETHY, BREOEBERE
FOELEOENL, VIFVICEoTHEIE, HREL, M
JAROEBRGEREZRITY, HFRNELTERRZOE,
HLIBE TR T VT IVERORG T TH 50
ATL ZIZ BB Y I FVEZEREDN DY, BICE
BN L BERE I BB DD NF- « B L JAK/
STAT #EBETH 5 % F/-FIEDEERE VTR E
. BOMAT D, mTOR #EH* Notch B2 ED, o7t
AR THLPICENTWAIABEED 7 F VA5 ATL 12
BOTHEHILL T 2L bR Ic8hoDh %, &
DICREDRBELT, BlieDY Ty FMGERERLO
BRI OAY -2 05 BAVTTVORRLEEECE
B LTWAZEBRIRENTEY, WOTY I FIVIREN
FROWEED ATL OB FLNIVOBIBINBTHLEER
STLb, |
FEHETHENIINF- « BEEXHETSL, ATL
MBI LR TR YN —VAETHFETLI L 59 ATL
MHREIE NF- « BREBIUREL/ZREBTHLLEZLNS
(Oncogene Addiction) o HTLV-1 BEAIBL TV A NVAE
{2FCTH 5 Tax ° NF- k B DOERBERUFEERNRRE
BIRIEMEAL T84 Tax ORBIIFRO SNV ATL
JBIZ BV B NF- k BREEOFE R A S = X LITFRHTH -
7z €O, BIAFRBAMATIZLST NF- « B Inducing
Kinase (NIK) @ mRNA OB 53 H5EF H97% NF-«B

20 (342)

DEBHALICE S L TWAZ L LMk o72 9 NF-k
B R OFE A4 M4 v BCLx], XIAP %2
EOPFT RV ARFORBELFHEL, MIROEIERE,
EFRCHESTS (@ 2).

ATL KD 8~ DEBREEIEL BRI b5, 1L-15,
IL-2, IL-6, IL-10 REDHA M hA Y OBFERIL, V7 —
OFEBHEGALCTEEMBEOMEMICED S, ATL ML
B MaEmES v/ 37 EE L TiL 0X40, CCR4, TSLCI
GENEIEINTEY, BEMER~ 25 FEHOE
B it UTRRBE AR A AT DIV T B, $72 ATL S8
i3 FoxP3 #REBLCHY, S T ISR TH 5o Las
RBENTWS, RADTERMZETIENICLY, ATL AR
DE|ETRERI S -V Sh, BRISHEOS T4
BHEHRODH L, SHRIIMIEFRIEPRIEAT =X AIZE
DLEETFORESR, BENH,OERLETORET
BHRBEEOIAFIXLORHIBETH b,

5. miRNA |2 & 3 5 7= % 8

HEDEYFETROIFRERL/ZDD miRNATH %,
1993 4E TR TR T miRNA DR STk, S%
CHFZEASER L, miRNA ICETAMEbIEEoTE,
miRNA L EEFEREFLHME T2 LROSFHTSH.
D, BARTANAREREEEZD ECORPTEDTE
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3 ATL MIHIZ 8135 miRNA OFH/ Y~ b5 TEROTEENE
(A) ATL #EFL®D miRNA FHEE, ATL40 Bl FEH CDA+T MR 22 Blloovw TR 72 miRNA BB EIT o720
ATL CEELRL miRNA 12, ZOREAEPBRIERTH o7,
(B) ATL FIABIZH 4% miR-31 DEAEE, ATL BEHEFTEEEMISILT,. Ly FIANANRT F—2FWT
miR31 DEA, EZH2 BLLENIK D/ v F o0 i2f7H 8, TRMVADPFEING, ITNOOEFOREH

EVATL HROEFICES LTS LELLNS, —F,

EE T AR REAROLIE CIOMEF SR 22,

(C) miR31 2LV ELGFAAZRbe 7/ LDKIBE Polycomb REW LYY= 374 v 7 2REICLoT miR31
OFEFAFIHENDL, BEHBETTHS NIK R RhoA 2EDFEHENERL, HBICERLZEELEL5,

ZWETELUTHEDIT AN TV 5, miRNA IZL5ER
FEEHMBBOEMIMOEE S E SN, 5
&5 ET, miRNA OFEISREN TR, BETR
BB REBICER L2 TH S,

ATL, HTLV-1 BE4 B2 3175 miRNA DFFSE8E,
MOEBL BT EZNITEE AT, L LAk
RO ERBRAMARIC X 5258 B ORI I Lo CafE
BV TR D0dH b, Fald ATL MELO S FIRE
DEREE OO, HILV-1 B ok — 3L FE
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F23E ISPFAD D&MW %8 T, ATL40 Bl miRNA
OB LB ATl AT, mRNAEHRT
777 5 DNA ¥ —BORBELFARITZITI &l
T, ATL MROSFL IV OeffEE 77— L LTRRE
THIEIHI L7z ATL Tl 61 O EEFEIR miRNA
BBV, Db 59 WO miRNA HIEH T WAL BT
BEAERRTZ b olz (BBA), Thid, EEME
1 miRNA OFEBAMETERIZH 5 LW H MO DATIF
DFERL—FHL TS, ZNHD miRNA & ATL HfED
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G F=—Aa—ChY, Fle—D20LOWEEMED
BRIZESLTWEEE LN, ,
61 O FEHLEE miRNA D) H, miR-31 2B 72 <

FRTOATL BETHLCHA LT (000403 88) 0.

miR-31 DFEBFAWE, APSACBIHER, BEBRIC
BOTERTHLIEPHFEINTVS Y, HAE, miR-
BNDFELWEBAHFATLHBOREERR LTS EE X,

ATL HIfE0D mRNA BB 707 7 IVOBREFREL, &
512 in vitro DRFOEBRZET, miR-31 OFHENRE
fZFLLT, ATL HRLICBTS NF- « B {EHALOB KR
FEFTHAENIK #RVZL: (F2). EBORER, E
T HIFE TlE miR-31 DFEHHERE  NIK DFEH %
HHIL T 5% miR-31 DRELRFEBRT VS NIK DFEH
FELEZNED) NF- © B EBROEEWERILEHRET
BIEWbholz. EHIC ATL MR R U H & ATL
BaIZR L C miR-31 2 FHEAT 2 L MBRFE DS TF B SN 22,
IOZ L, miR-31 DMREAL NVAEEIRO RE A
CEEEELTVAIERERL, FLVSTERELT
OFREITRENT: (R 3B),

ATL BRRARGE 2 ST LTS R, 7/ a0 RIBE
L L7z Polycomb 77 3 —REMHRLED 2 3T 49 7
ZEEIZ LT, miR31 DFEFREITRTO ATL BF
TRIoTWAI ESbhrolz, EbIZ, Polycomb 773
Y —H% miR-31 # ¥4 5 = £12 Lo T NIK — NF-«B #%
BRAIEMAL B0 FHEEIE, ATL 72015 T LELASAMIRE
2 B MAZIC BT HRBERESIZBWTORF ST
720 Polycomb 773V, NF- x B #&#, miR-31iZ%h
FNOHEITEH LRI LoT, MisoEEERS1L
REDRAL T U AL ALFIBII, SHIC7TA -
ZERTHIEICEoT, LV BEMREET HENEAY
MNI—ZEBELTWAEEZLNS (K 3C), FraDE
BigRiL, ROCREHTH o7z ATL MEZIC BT S NF-«
BB OEEHEECORMZ 5 FREZ LRI L
ATL HiRZIZ Z 055 FAy M =2 ORFEIKFELTEY,
Polycomb Ofll#l, % L<ik miR-31 DHFEIC LA 770k
PEEORFEITORD S LEIfEIN S,

NV

6. SHOEZ

7 b, T ADEFEREREUT, SRR OB S,
miRNA OFBRET, 7 FIVERERKOERERLDS

22 (344)

ATL MR TH Ao 72 HTLV-1 BIRETIC L B
RS in vivo DFAT: AT —IZ BV TCEEH S NED TV 5,
A9, TNETORIMN R TH HHTHE ATL
MR T —5 230, BEMBEOEREREOME,

B n—rDER, BERPEFMED S FANZXA,

B IO CE L ED S 57555,
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2. HTLV-1 BRZ%E & miRNA

R o EE R H#
HRAREE RS B BRI R 53
2T AN B ERRERR ST

HTLV-1 137 A VABRFEYIC & o TS THRR 2 R, EEIGES, KA T MBIk
ATL) #RET A Z TCOREVWERPBMOTRICH 2 0 FHEBIRHE 2 ANS V. By R O ATL |
R BV TR A 2 BERTRHEBENE 4 DFHICEFS L TwEY, —ATERS 2H#ET 5 LR
ARV MEAHAREDSE o 72, miRNA W & 2 BETRIAE &) Fo 2R Ed 8 S T LSk,
HTLV-1/ATL OB BWT L EHOMEREND ), HF LAV COBRBIFEE o LEELS.
B2, ATL OZBOBRBEE T AW HENFEITOREEY S, BEEHMROBEO 1 >TH5 NF-«B
OEBEWEELLOSFAIALAFEL L E 2o/, mRNARA LAY 23254 v 75 &
NF-kBERHEDNZBAF—2 bWE5pL %Y, miRNAFIEY bH 25 TFRELRBS . —FT
HTLV-1 O A& ER L miRNA OB D ) P mRNABREFTORRAEAZ L, 5B OBREIIEZ W
miRNA ZEHEREETH Y, TNHOFFERORRS HTLV-1 HIROSHOBRICFS T L E 2
LB,

HHTANAE, BEMRO miRNA Y — VICEE SN,

A
i F IR DY — VCHBEE LD LS DL Th B,

microRNA (miRNA) % 19 — 24mer ®FFa—F RNA G, &
BEfZT 0 3 UTR KA L, RNA O5 R L HFREEZH
BYs, ENEEFOERRCEEBLENS LD, —Oo0
miRNA 27RO BETFRRICH L Cflic@ o ks
T&5 129, B RERSS L, RErot, &4
JEDOBEEICBWIATRTH A Z & H4ICEH I Tn
% M8 7 EBEORED D, miRNA OBFEEED/NT
VAN OEREERLTWAI L DL TH B 678,
YA NV AZEIZB VT D miRNA FFZEIZEAICED SNTH
D, BT 5422 REBELTVS., i3, sRET

EIRS
T 108-8639 ° »
REMERHER 4-6-1
B KFE R IR E A R 7Rt
AT 4 BN ) AEBIRBREENFSE
TEL: 03-5449-5298
FAX: 03-5449-5418
E-mail; myamagishi@mgs.k.u-tokyo.ac.ip
tnabe@ims.u-tokyo.ac.jp

DF VBRI A VAR 5 S & LT miRNA
RRIETAHL, —FTIA VAL S FA N miRNA S
~DEEE, TA WAL EREEORED—DOTHH T
EAFRMBENTVSE D, &512, FITAMRATAJVRIC
BWT, YA NVAEENS /A LEIZmIRNAZ - FL,
BEDEFEBOMELBEICS 2 AWMERICERTL &
BHEENTWS 00 450 RNA B3 A VA LIEEOT
BWHEZBA 7 Mg, BREDOFELZENICEL S

BDTHoEEZAHLTHL).

HTLV-1 FRZE4E180C BT 5 miRNA BFZeid, R7ERER
ETHY, FHCERSEATYRVORERTHE. 7
i, HTLV-L 259 4 W AZBFRIC L > TREERY &
BB EHFEOTHEBETS Y, HTLV-1 & miRNA OERE
W EEEREERT A L BAE TRV L ICRET
%. L L, HTLV-1 Beic X o TR S Nk
PR DMK SETH B WA THESAMmE (ATL) Mo
AN AN AT b, HTLV-1 1 BE ¥ 5 miRNA D44k
BIRZ ) TICR N D0d B, ARFTIE, HILV-1/ATL
MEEsolEts T Lo, Y4 IVA L miRNA 0BG, &
U miRNA %12 L 55 FRES ML, mRNATIZED
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SHDERBLEEICOWTHERT .
HTLV-1 B13E miRNA OEFEICDOWT

BHAEE TIZ, EBVSR KSHV 2 EDOANVRAT AL VAE
2Lz, 200 2#B2 5% DA )V AH%E miRNA BFER,

ENTVE P N6 DNA YA VA, fEEmiRNA &

BIHEIZ Y A VA B3 miRNA % 855 % & Drosha — Dicer
— RISC ##% 5 miRNA DR BREL D FAF TS 5.
T, A NVAEEMRNA MO A VAT IS EE
B DEVRNA THHIORBEEENR, YTAIVAD
BREEBRILCBE L -BELFETLILPTEL. &5
A LOBEEPRIZTEENSKE {, ZHRHE DNA O
EHRIFAATELLEVWIFAS, DNA VA VAR
miRNA # I — F§A2HEHTHE LEZLNTWS. AR
DEEIVIIIANVABILIETETLZETHY,
HIV-1 % F.2% { OFFREIC L o TERMTONL TV A
10111213) - HTLV-1 122\ T 7 A b A 3k miRNA D FE
EPHEENL. LibRBATFANV-THEZTFHUTELT
WA AL ZFALTHTILV-1 Xy RIZ3 2, T
£V A28 DD miRNA ZFEILTWwA W, —F Lin &
(& HTLV-1 BEHE Rk MT-2 #ifie o 18-24 352 0 RNA 2
HcDNASATIY) 2ERKL, 608 70— DYy —7 LY
A& fTolzhs, HTLV-1 HE miRNA BEREN ko7
EHEL TS Y. Ruggero SIS TE 5IZEEIC
BT L2 ERLTWSD, PR YVEFICREN EH L
PENLEDP o ERNTE Y, &E&THE, HILV-1H
R miRNAWREELAE LTS, BESNRBRETTLY
HIEFIELANVTHLZ EPEEENE. T/ VAHE
miRNA EFE#ESE D 7 £ )V A RNA IZ perfect match TH 1),
YA NVAOWBEEENE L 2 4 VABETIC L B REEICRL
BEL522, T 0BIEEGTCNLCIEELR
BT EEZSNA. HTLV-1 2°EA © miRNA 2 HHE T 5
B, FRENBEDL D RBEELOONEV) AL, &£
BYEHTICBITAFMLENCL Y, SBERPEEN
ATHAI.

HTLV-1 &£ 78E miRNA DR

M A VA L FEREC, HTLV-1  RNA & L TERE S
NHBICIIEMZ 3 UTREEEZFD, BERTYA VA
H13E miRNA OREH X 72 5 4t % 7= LT A, HIV-iC
B L CIEEOMFE I V-7 o THBEMRNAK L
A4 VA RNA O] L ERALFE S FEINT 5 161719
Z DR, HIV-1 RNA 13 APOBEC3G & & %12, P-body I
BETHIEIRENTHS Y, —FHILV-112DW T,
TN Ty R 5% BHGZERTFECIEBEE OB E miRNA 25
HTLV-1 RNA KA TE D 2 L AT STV 5451519
EBRWZRIEIZIT LT, 47, ZhbH o miRNA
BORBEBELIVANAOBEELVNVOBRERARLZ LI

(A4 WA

LVHLNIRLTHA)., T/ BRTHHEN
miRNA BEBIFOBREFETHILICLY, BERLRE
EORY CASY (W S F = (I

—75, HTLV-1 %" miRNA O&HERICT LTE X 58
Iz OWTIRAD LT OBEMAEATYS, Lin bl BE
DFO SiRNA 2 & BEWBEF O/ v 7 57 Vg
LT, HTILV-1 Tax WK ERFEEE 52 o7zl b
Tax WL RNAI OBMEL 3Y v 7 LAawELTWwE B —
J5 Abe 5%, HTLV-1 Rex #% Dicer & #4 L, shRNA »
O SIRNANDOBRFBERICHBELZE XA L E2HEL T
%20 F7-oviEiE, Rahman &1 Jurkat $88.1C Tax %
A L72BED miRNA DFEL S — 2 BRI RAT L7 2D
Tax #EA L72MBETid 2 45 L1 B2 L 72 41 D miRNA
D9 B, 35FEO miRNA 2554 L Tva/z. Tax 28 miRNA
ERBERIIRH L TED L) D FRECTEELEZ 50
BIRIEV, 70 HTLV-1 13342 Tax 4 L TSI O
TP MEERERET A LT L) 228 miRNA 0%
BNy -V IbRELSEBEEZHFZDEEZOLNS,
miRNA OEBIO#RED D LT OB > TETHY,
W% T HTLV-1 258 & miRNA 125 % 5 B2 OBATHR D
BENTNWD.

Inmqﬁ%mwuaw%ﬁﬁ%ﬁﬁiﬁtmmm

ENEETFEROEEEOMERD miRNA ORRKOFERE
D—D2 L E A B, HTLV-1 Beiifa < ATL JESHIA T3,
FOEEEOWHEREFES PICEH &N T A, Cyclin-
CDK #5%, pb3 &, JAK-STAT &% &0 85 iz
B2 NF«B & 7 F W DE LWEB LD T 5 29,
HTLV-l EE I BT YA VABEFEY TH 5 Tax
5 NF-«B O BIB (canonical) & U'FEE 2IAY (noncanonical)
Bz mINCEELL, 2oFBR, BREMRE 7RV
AP B R T B 28BN —F T ATLHBICBW
T Tax DREFIFECRENTH Y, Kb DITNF-«B
DIEEH RO LICALE T A NF-«B inducing kinase
(NIK) %% ATL #REIC BV CRRICEHL, EENL NF-«B
BHROWEMELEZHET 22, BAET TICHEA % NF-«B
BEBOMHERNFEESIN, WTFhd R ATL i
WL TP TRV ARHFET LI L0, B
fa B OF ATL #ifaiE NF-« B SR8 "addict” L7=iREETH
LEEILND 28,29,30,31,32,33,34,35)‘ ¥ - EREVE|D,
HTLV-1 Begedr v 1) 7 2 & 78k L 7o RAE I BAZER (PBMC)
oL, BE Tax ORBESROONEVA, #i3Y) NF«B
BBESEELLTWEF—ySRENAD, oz ehp
5 % NF-x B MG HTLV-1 BEEIC i T A EE
LAFEMTHLEELZA. NIKIZATL 213 Tk<, &
FHESRIER U T AMHIZE B Y ~ 3 (DLBCL)
7 EOFEMBREER, LAFALREOBEERACENTD
BEELRSTFIEHTD 5 63839 NIK OFH L AVIFEE
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HTLV-1 BRZERE

e j X'\x
r;:fgg??m -'IUD n_:‘i[gg(ia

miR-130b miR-155
AN,
b

4
[7RE—-2 RBHHE

1 HTLV-1 BEiia & ATL #iiEIC 51 3 miRNA OEE

BHMIE I Tax 12 & o THEE O miRNA 758858 S h,

VN6
ITES/ LORE

11

ATL 2

HRERE, MFRbb—TR
RIERRS. BEA5HE

LBOBERREF TH 5 TPS3INPL ORRLSBI L, TOHERT

R b= REHEPES S na. — K TATL AT, 77 ARULE Y ) AREOEREIC L o T miR-31 ORBEIHIN 2
CKRIBL, NIKDFEBEEN L7 NF-« B RBEOEENIFEAIFEENS.

MBETEECY YN BELRVTHE S LTV 24590,
ATL #if21281F 2 NIK mRNA ®_E&%, MO w‘
% NIK WRFER 72 NF-c BB OFEHALA 7 = X 5 13H S
Pl o TV oz, ‘

HTLV-1 ®BEEATEED miRNA 8 Y — V25 2 b1EE

CHI R, IEREICRHMET A EBRRICE WA PV 05H 5.
HIV-1 @ X 9 \CfE CIERME S B ERR P EBET 5 00 HE
BThh, F/zHTLV-1 BREE» LY 238k I —E
&ﬁﬁ%?‘é@%?ﬁﬁﬂ@%ﬁl REHET ARV EIN TR
. BEoC HTLV-1 BC L o T Sh-ilaskic X 2

%ﬁﬁf??bnfw -

Pichler 513, ATL Bw HAM/TSP (HTLV-1 E&%"%ﬁf”)
BEMMELk HILV-I S TxiCLoTho vy A 74—
ASNT-HFAMRE VT miRNA OFEB L~V RS L7z 4D
M3t U 7- miRNA & ATL SR 0 & 2 T 5 5

THIEI BV CEES miRNA B 49D, ROYSES A0S
NTWBAEE ImRNAEﬂJEE LTwWh, #0OR,
HTLV-1 B4 T miR-21, miR-24, miR-146a, miR-
155 SRHEEF L, miR223PBPEHEBLLTCWE T EEH
LA L7, F72%0) B miR-146a DBEIFEM Tax 12
2 NF-c BREEOFEHIELVPERTHLZ 5L, L
TV %, miR-146a i EBV @ LMP1 i2 X 5 NF-«B &Ko
EHLIC L o THIBEINS ZEBHEIN TG B9,

Yeung &4, 7FEE O HTLV-1 BEMakE 4 HloEM
I ATL #HRE % B3\ T 327 FED miRNA OFBEMET 21T -
729 REBEICIZEE® PBMC 2V TWA, HHIEE
HIZPMA I X - CPBMC #EHALE R -BIZERT 5
miRNA BT Y AR 21TV, HTLV-1 Bt THREOE
AL & o> T LEH T3 miRNA & LT miR-18a, miR-93,

— 131 —

miR-130b 2 HE L TV 5B, D H b, miR93 & miR-
130b D FE T AIEHEET & LT TPR3INPL 2 B2 L
HTLV-1 BEMRI BWT, miR-93 B U miR-130b D BE
ZFEATPSINPI OFHAFET I A LICL D, M
EROEEIIES LTWAZ L2552 L7z, Pichler
5 HSEE L7 miR-155 i Yeung & ATL BRI BT 58
FIRBEmMRNA DY X MIHEFTNTVEY, EZF0—
SEHTIC miR-155 A5 U { TP53INPL #BHy & § 5 2 & 4%
BERAS A DFFFE A S HE STV 5 49, TP53INPL 354
ZERSATENHET & LTEE &SR TWwn s 985050
F 7 KSHV A5 3¥ 5 miR-K12-11 #° miR-155 & & 2 o
R Y—%2FH5, miR-155 OBEBHE L BB BHEREO
WHZIIvIZITHEV)BEREVRED 5.
HTLV-1 BRI B W TiE, #5%0 miRNA CHIB S
% TPS3INP1 ORBRETIHEELEE O DL EZ
bhsd (B1). mR-155 OFF T BMABERICB W T
LPS 12 & o T, BIERERFAMIALIC BWCIE INF- g Ik o T,
FNENNF-« BEENICEBEDSHES NS 2 L i8E S
TV5 5253 % 7= miR-130b D7 I1E—4—|2% NF-«B
BEFINDH Y, LITO miR-146a & FEIC, Tax X o T
miR-130b DHEHSFEE NS 9,

ATL (28517 5 miRNA BE

Yeung & 1% 4 Bl OEERBAEE H V5 2 & T ATL EEM
BB mRNA DO WTORELTWE S, F7z
2010 4812 Bellon &%, FBRIC 7610 ATL BAEICDOWT 3
BOHIEHR PBMC 3 L < 12 CD4+ THIFE & BB A T o T
3% Z@EE ATL TiF miR-150, miR-155, miR-223,
miR-142-3p, miR-142-5p #% & & L, miR-18la, miR-132,
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HSKﬁ%ﬁ_} )

EE, =EE

2 ATL#BEICET? miR31 ZRUYBLPFAHIL

(4R #6245 #£15,

Genetic & Epigenetic 7= FER#1!

CD40L ® BAFF C &L 2%

!

SRETE, FiTR bV R, MERTS. S

Polycomb #7697 miR-31 DFEFUET & NIK %2 L OBRIZT 2 L CGERORAICEET 5. ZOFTHORRIEIRL
BHRECREINTEY, SRTFOFEEEONT VAL o THEMRLNTYE, NT Y AFH LIDRRIIER e

HEEZOLND.

miR-125a, miR-146b 2R L T B L |EL T W 5.
miR-155 D 5T k71 Pichler &, Yeung 5 D& & —%
LTwa, TRBEREEWT &2, Yeung 5 & Bellon 5 it
FNFEN, BEHERATL ML HTLV-1 12 X o THIZ &
NWIHIARIZ R 5 miIRNA BB/ Y — V2R TEERL
Twh,
- FRO3O0HE U5 TR EE R R T miRNA S —
YHERRTHY, B LTI BB NTwRY, 0
RRIE, BT 5 ERARE %L, BE%27RT mRNA @
O RBPHWC EPFERTHDLEEIONS. Flokk
DHIRFPS, 1)V /SHROEY T £y b T miRNA OFE/S
F—VHFKRELBRLDLIE Db oTBY B9 ATLHH
R ¥ 5 IEfE: B & (=CD4+ THifle) 2A&ET A
ZeH, ATLHBOREZEREICOPL I LIZORDTS
LEZOND. TBRBREICOVWTIE, EERRER
EEMBOEEDBRICKEEBET LRI VN TH A,
BIEHAE, DEolE T L TEE2EL Felid
HTLV-1 B % & = % — b 3% | BF 55 3 JSPFAD «(http://
wwwhtlvl.org/) OEHEWH I /T, HRETHD T
ATL B3 Bk IEE ML DNA, mRNA, miRNA O A#E
BREWATESET L5, miRNA B OV > 7 iz 7
Oy 4 VAEDEW (=EEMEOEEE) 060
ATL BEHBEMEZHY, Esicartu—vEICRE
ATL B L e —H S BE A CD4+ Tk 22 6% B
Wiz, TYLY PO 23ED L + miRNA & 76 D
4 v A H % miRNA % #8% |72 microarray % v, JEE
CELWIREZ T CEE miRNA 28 ) L8R, +

NETCRUHREEN TV LEO mRNAS Y — v LB
h, ATL TiX 61 DO EFE miRNA @ 5 % 59 #? miRNA
DEE THBICERTE L REZTRT Z &b o i,
i, JEEHGIE miRNA OREAMETEmICH S &\
S BOBAREOKREE—TL T2 B9, AL T
5 miRNA Y A M2iE, 3 CIEIEE miRNA & LC#H
EENTVD Let7 77 31— 2 miR-1010 2204
FNTW, Zhs 061 oD miRNA i ATL Mg 0% 7
RATFT—H—ThY, Fh—oU0 kO KRB
ROREICES L TWwEEEZEZLNE. HADT—-F|ZB
Wb, FEROEDI DD NV—TIC X o THEENTWY
% miR-155 DFEB EF IR EN T WD, B L WK
AE®E (p<0.00001) RRELNZDoizd, VA MRS
B/ L TwWB (8% S, unpublished data).

miR-31 DREFELRARB/OPF AN =X L

ATLHA TR O 272 6l BMORHEE miRNA DI b,
miR-31 D32 { FRTD ATL BETHA L, BoRs
DULNRVHE LN T LIZEEDWT (0.00403 45, p = 2.85
x 10%). miR-31 DRFRBIIE, APARLBT2EE, B
HBEBICBWIEETHH I EBNHRE S Turs 26
F4 3, miR-31 OF LVgdd® ATL Mife 04 & B L
Twae#Ez, ATLHEO mRNARR T T 7 7 4 V Ok
BEHAL, X512 in vitro DEROER LT, miR-31
D REHEETF & LT, ATLHRICBY 5 NF-«BIE
HALDBERBEFTHL NIK 2 RWIZELL. ZBROER
EE TH#E Tl miR-31 OBBALLEMNE  NIK OFHIH

— 132 —
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miRNA BREET SENE
HTLV-1 BZeimiats '
5
miR-155 TP53INP1 41,54
B
miR-150 45,54
miR-223 41,45,54
ATL B
5
miR-150 45,54
miR-155 TP53INP1 45,54
oA
miR-31 NIK, RhoA 45,57
miR-125a 54,57
miR-126 45,57
miR-130a 45,57
miR-146b 54,57
miR-181a 54,57
miR-355 45,57

= 3 HnmyM1u565nmmA%ﬁ%ﬁ

HTLV-1 ROFATL BEEBOMED I b, BEOBLTHEEINTVEIDERL. BRLA-EHRETIE, Fh50%H

Z2OHCERNICRTE SN TV IEETOARAERL TS,

EREHILTW A, miR-31 OB ELEHET IS NIK OF
BHEL Z NI NF-«BRBREOEFHEE L2 HRET
Ltdbhol (A1), S50 ATL Mk Rk OHE
ATL #EARL 3T L C miR-31 # BEA T 5 L I HE L
N7z Z oz kix, miR-31 OFEEEA LV ASIEEN
@%ﬁﬂmﬁﬁ%ﬁbfméck%ﬁﬁL,%Lm%%%
B LTOFRBENTENL.

ATL BRI % 3600 I HEAT L 7o/ R, miR-31 OHEHEK
£35F ) AOKREE Polycomb 77 3 Y —KEH Y
TrRFAvIREECIoT, TRTOATL BE TR
ZoTWEI EPRbdors. E512, Polycomb 77 IV —
7 miR-31 ##FIT 5 L2 L o T NIK — NF-«B &%
B LT 50 FREE, ATL 7217 TS AM B
HMRLIZ BT A RBREFBICB O TIRFSATEZ L
ZES 22 L7296 Polycomb 7 7 3 U —, NF-« B &%
miR-31 X ZNZFNRIEMTEL LA L TR ) 5%
67.6869,70.7172,78) MR ) [EE MR bk & DREA 2 EERRIC
VB THD LR, SLRIUAM-ZEFFRTLIZLE
IZXoT, XVEELEGTFREEEEAY MU —2icHE
SETwBEEZLNS (H2). R4 DEBRKERE
ATLHMBERZZOSFRAy VI =2 IEELTWE S L %
ARLTEY, Z¥T225F4 v 7 OHM, DL ik mR-31
DIETENS L BF2 2 BREORBIC D05 LS D,

—133 —

SHNEE

BEOWET V=T & o TEEMIZEIT & L 4485450
HTLV-1 Beefa R O ATL B O miRNA HE/ 3% —
YIRIZIEEL PR o (B3). LrL, ERICER
miRNA DB L ZOEETH L BT ENTwE DR
miR-93, miR-130b, miR-155 % miR-31 7513 CH %. 1=
WRETF & LTH 20 7% o 72 TPS3INPL ® NIK iz & &
¥ 59, 4O miRNA & 7 OEHEEF IR E
ERIRLICR L CED L) g2 o), SBOMEE
BETHAH. miRNADEMNEEFREHO 7L IT) L4
Lo TFHTEETH 27°, WEMLINEMBROMIEL, 2
HBETHOEECEEIEERREL LY, #oTE4A
B EBRMREEAUEE 2B I LR BE L TBL.

—7%C, HTLV-1 & miRNA OFFEIF Z BT o 7213
DTH5 BoTWwhRHMEIUTIEETSAL ©
HTLV-1 38 £ miRNA ¥ 2 7 A2 5 2 5 HEBIZO VT,
BRI X o THITL S N-RBakRD b OB Th (, &
Pl ) AR PPEEMRNAKEZ 54 %7 Pizo
WTEHBICARET 5 LESH B, #FIC Tax, Rex, HBZ %
Loy A W ARTFH miRNA OEBRRBICTLTED LS
GEEYEZ AOMIESHROBETSHS. Rahman HHH
& L7 Tax 12 £ 555 FE miRNA IR 5 &4 2 g3 2
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2 4D S L7z ATL 181 % miRNA 024k
BRBP 0 LT 00, SBROBENEINS.
@ HTLV-1 RNA 2578 £ L < 13 HTLV-1 B3 miRNA o
R & B DP, EBRMMEESNETH L. HEIZR>T
HTLV-1 DEEERSC L2757 =S LTl L L o
TH Y WBBIN %7 HTLV-1 % Tax \2 & 2 EHEA in
Vivo K BWTH AL AT —JIZBWTHEH S NED T
VB TBT80) Ak REEIET IS8T B HTLV-1 OAEERICK
- LTmiRNA B L0 L) 258252 500, BEELZH%E
BETHH. @HTLV-1 3k miRNA OFEEIZOWT, E
BLAEAIZ, AWRAYALNVAD LD 7 EETE miRNA
HHTLV-1 ICREE LRV EELSNEH, kY —2
IV EOFEMEAILI VAL, ENS LEFRENS.
@ HTLV-1 B2 5 ATL 120 miRNA /8% — > @
EBREIZOWT, BRYPEMfL Tax 12 X 5 NF-«B R OIENE
EFECRBENTHE—HY, BRETHSATLO
miRNA OEREFILFEFCHERETHY, ¥/ 2RV
C5 ) LDBEFIL Lo THEINS miRNA S¥ — |2
addict LTWBEZEZONB Y, YDk d hiaTFiET
ATLHASEERE STV D, T¥IRF4 v o
miRNA &R OFEM 2 BT S ETH S, ®HTLV-1
WHEET AMOESR L miRNA IZDWT, HAM/TSP %
HILV-1EEREIEE (HU) 2 E0ERIZOWTIE
miRNA DBFIXIThh Ty, BEROSFIRELHE
B3 5 LT miRNA OFENRBETIELETH L. T2
B % ) TICBITH miRNA /8% — 2 3BT 2 2 £ T,
REOHT AN LD—HHPHALPICENETHA .

BHUIC

1993 4F 121 H T @ T miRNA 753 B, & 4T DAsk 8182,
BEICHIESERL, miRNAICET MBI IET - CE
7. miRNA EREFREHALELHHT 2 LRoSTFEHT
HY, TANABRLEELEX L L TORPTEOTE 2N
HFE LTHNBTITONTWES, U VAZED LS \DEHE
EHERLRETAFERIIBOTIE, FHEIRMOBES T
LS, EREBRIENSELWEREEICEETH 3.
HTLV-1 BRESEDHF LNV OEE L EEOERS B
TET, mRNAFFEOHEEZIEBTHLLEEZONS.
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Current status and problems of anti—-HTLV~1 drug development
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~ Abstract

HTLV-1 is one of the two pathogenic human retroviruses that causes adult T-cell leuke-
mia(ATL), HTLV-1-associated myelopathy (HAM) and HTLV -1 uveitis (HU). Treatment
of ATL is still very difficult today, thus search for new agénts that target specific molecules
are under way. For treatment of HAM and HU, suppression of HTLV~1 replication appears
to be important, as well as prevention of ATL development. Considering the common char-
acteristics as human retroviruses, application of anti—HIV drugs appears to be a reasonable
strategy, although it is not yet clinically tested for HTLV-1. Research of agents specific to
HTLV~1 viral products needs to be encouraged to develop HTLV~1-specific anti~viral

agents.

Key words: suppression of viral replication, HTLV-1 proviral load, NF-«B inhibitor,

anti—HIV drugs
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The CD3 versus CD7 Plot in Multicolor Flow Cytometry

Reflects Progression of Disease Stage in Patients Infected
with HTLV-I
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Abstract

Purpose: In a recent study to punfy adult T—cell leukemia- Iymphoma (ATL) cells from acute—type patients by flow cytometry,
three subpopulations were observed in a CD3 versus CD7 plot (H: CD3"¢"CD7"9"; D: CD3%™CD79™; L: CD34™CD7'%). The
majority of leukemia cells were enriched in the L subpopulation and the same clone was included in the D and L
subpopulations, suggesting clonal evolution. In this study, we analyzed patients with indolent-type ATL and human T-cell
leukemia virus type | (HTLV-I) asymptomatic carriers (ACs) to see whether the CD3 versus CD7 profile reflected progressmn
in the properties of HTLV-- infected cells.

Experimental Design: Using peripheral blood mononuclear cells from patient samples, we performed multi-color flow
cytometry. Cells that underwent fluorescence-activated cell sorting were subjected to molecular analyses; including inverse
long PCR

Results: In the D(%) versus L(%) plot, patient data could largely be categonzed into three groups (Group 1: AC; Group 2
smoldering- and chronic-type ATL; and Group 3: acute-type ATL). Some exceptions, however, were noted (e.g., ACs in Group
2). In the follow-up of some patients, clinical disease progression correlated well with the CD3 versus CD7 profile. In clonality
analysis, we clearly detected a major clone in the D and L subpopulations in ATL cases and, intriguingly, in some ACs in
Group 2. i :

Conclusion: We propbse that the CD3 versus CD7 plot reflects progression of disease stage in patients infected with HTLV-I.
The CD3 versus CD7 profile will be a new indicator, along with hlgh proviral load, for HTLV-l ACs in forecasting disease
progression.
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Introduction (lymphoma- or acute-type) ATL [9]. Because the prognosis of
ATL is poor with current treatment strategies, factors to forecast

Human T-cell Ieukfemia V%rus type I (HTLV-I) is the agent that progression to ATL from asymptomatic carriers (ACs) have been
causes HTLV-I-associated diseases, such as adult T-cell leukemia- researched [10-13] in the hope that they will be useful for

lymphoma (ATL), HTLV-l-associated myelopathy/tropical spastic
paraparesis (HAM/TSP), and HTLV-I wuveitis (HU) [1-3]. stage.

Approxima.tely 10-20 ] million peoplfé are il?feCtEd with Fhe Various cellular dysfunctions induced by viral genes (¢g., tax
HTLY‘I virus worldwide [4] The hf_euzne risk of deYEKOPIHg and HBZ), genetic and epigenetic alterations, and the host
ATLis esnmate.d to be approximately 2.5-5% [5,6]. .ATL mdu(;les immune system are considered to cooperatively contribute to
a spectrum of diseases that are referred to as smoldering-, chronic-, leukemogenesis in ATL [14-16]. However, the complex mecha-
lymphoma-, and acute-type [7>8]' The chronic and smoldering e may hinder determination of a clear mechanism of the
types of ATL are S:onsuiexted mdo}ent and are usually managed pathology and make discovery of risk factors difficult. In a
with watchful waiting until the disease progresses to aggressive prospective nationwide study in Japan, high proviral load (VL,

preventive therapy under development in the early malignant

PLOS ONE | www.plosone.org 1 January 2013 | Volume 8 | Issue 1 | 53728
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over 4.17 copies/100 peripheral blood mononuclear cells) was
found to be a major risk factor for HTLV-I AC developing into
ATL [13]. Although VL indicates the proportion of HTLV-I-
infected cells, it does not indicate size or degree of malignant
progression in each clone; e, it does not directly indicate
progression of disease stage in HTLV-I infection. Moreover, the
majority of ACs with high VL remained intact during the study
period, indicating that a more accurate indicator of progression is
needed.

In our recent study to purify monoclonal ATL cells from
acute-type patients by flow cytometry, three subpopulations were
observed in a CD3 versus CD7 plot of CD4" cells (H:
CcDsMstep7hied D cD3EMCD7Y™, L: CD3*™CD7'"), and
the majority of ATL cells were enriched in the L subpopulation
[17]. Clonality analyses revealed that the D and L subpopula-
tions contained the same clone, suggesting clonal evolution of
HTLV-I-infected cells to ATL cells. From these findings, we
speculated that the CD3 versus CD7 profile may reflect disease
progression in HTLV-I infection. In this study, the CD3 versus
CD7 profile by flow cytometry, combined with molecular
(clonality and proviral load) characterizations, were analyzed in
patients with various clinical subtypes (HTLV-I AC, and
indolent and aggressive ATL). We found that the CD3 versus
CD7 profile reflected disease progression of HTLV-I-infected
cells to ATL cells. We also discuss the significance of this analysis
as a novel risk indicator for HTLV-I ACs in forecasting
progression to ATL.

Materials and Methods

Cell lines and patient samples

TL-Oml, an HTLV-Il-infected cell line, established Dr.
Hinuma’s laboratory [18], was provided by Dr. Toshiki Watanabe
(The University of Tokyo, Tokyo, Japan) and was cultured in
RPMI-1640 medium containing 10% fetal bovine serum. Periph-
eral blood samples were collected from inpatients and outpatients
at our hospital from August 2009 to November 2011. All patients
with ATL were categorized according to Shimoyama’s criteria
[7,8]. Patients with various complications, such as autoimmune
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Table 1. Clinical profile of patients infected with HTLV-l and normal controls.
Abnormal
Clinical sutype Number Male Female Age WBC(/ul) Lymphocytes(%) lymphocytes(%)
of cases (range) (range) (range) (rahge)
HTLV-1 AC 40 12 28 49.9 5525 35.9 0.9
(28-70) (2680-10360) (22.4-59.5) (0.0-4.4)
Smoldering 7 4 3 553 5944 325 58
(43-77) (3680-8710) (13.4-47.5) (0.7-16.5)
Chronic 7 4 3 527 9180 45.8 9.2
(37-60) (4070-12790) (35.0-61.5) (3.4-127)
Acute 13 4 9 58.8 15328 16.3 40.3
(42-74) (4450-41480) (1.7-50.5) (3.0-89.6)
Normal controls 10 6 4 474 ND ND ND
(27-66)
WBC: white blood cells (normal range, 3500-9100/ul).
AC: asymptomatic carrier.
ND: analysis were not performed.
Average of age, WBC, lymphocytes (%) and abnormal lymphocytes (%) are shown.
The proportion of abonormal lymphocytes in peripheral blood WBCs was evaluated by morphological exmanination.
doi:10.1371/journal.pone.0053728.t001

disorder and systemic infections, were excluded. Lymphoma-type
patients were excluded because ATL cells are not considered to
exist in peripheral blood of this clinical subtype. In patients with
ATL receiving chemotherapy, blood samples were collected before
treatment or during the recovery phase between chemotherapy
sessions. Samples collected from 10 healthy volunteers (mean age:
474 years; range: 27-66 years) were used as normal controls.

The present study was approved by the research ethics
committee of the institute of medical science, the university of
Tokyo. Subjects provided written informed consent.

Flow cytometry and cell sorting

Peripheral blood mononuclear cells (PBMCs) were isolated from
heparin-treated whole blood by density gradient centrifugation, as
described previously [17]. Cells were stained using a combination
of phycoerythrin (PE)}-CD7, APC-Cy7-CD3, Pacific Blue-CD4,
and Pacific Orange-CD14. Pacific Orange-CD14 was purchased
from Caltag-Invitrogen (Carlsbad, CA). All other antibodies
were obtained from BD BioSciences (San Jose, CA). Propidium
iodide (PI; Sigma, St. Louis, MO) was added to the samples to
stain dead cells immediately prior to flow cytometry. A BD
FACS Aria instrument (BD Immunocytometry Systems, San
Jose, CA) was used for all multicolor flow cytometry and cell
sorting. Data were analyzed using the FlowJo software (Treestar,
San Carlos, CA).

Quantification of HTLV-l proviral load by real-time
quantitative polymerase chain reaction (PCR)

The HTLV-I proviral load in FACS-sorted PBMCs was
quantified by real-time quantitative polymerase chain reaction
(PCR; TagMan method) using the ABI Prism 7000 sequence
detection system (Applied Biosystems, Foster City, CA) as
described previously [13,17]. Briefly, 50 ng of genomic DNA
was extracted from human PBMCs using a QJAamp DNA blood
Micro kit (Qiagen, Hilden, Germany). Triplicate samples of the
DNA were amplified. Each PCR mixture, containing an HTLV-I
pX region-specific primer pair at 0.1 pM (forward primer 5'-
CGGATACCCAGTCTACGTGTT-3" and reverse primer 5'-
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