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HTLV-1 ESFEDRRRIZ BT 5 ATL OZBHIT, 7O 4 VAL 5 70— R AT H
NTW5b. Ji4E, DNA BN oLy 70y MERP SR PCREANEY |, £ 5121 DNA ¥ —
7L AFMOIEEIZL T, 7AWV ADHBARGALDIERNTHEREDSE 4 1) B L, RIS OBYHE %
L DIEREICHET 2 2 EDSWREIC R > TET WA,

—HTe M AR S RIS — 7 T AEMOF I L ) RENER L2 AETBY, e b7/
LIEHASA, T, G, C L\ o 723RERCH O 1 ITHEwRD S, B A b MBS 7 u~F %R & 2K
T BB & BRRDSHE A, S HICEIR Y O~ F VRS R INREE & v o 72 3IRTTH RS L~V T
N7 ARRZDZENTRICE > TE2 ZIUTHE, T A IV AHBGAREAL EfEFT ) 22D
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FLoIc

1980 fElz e b TR A )V A 1 &l (human T-cell
leukemia virus type 1. HTLV-1) @O ML haw A
VAL LCRESNA Y. A T MBZE R (adult T-cell
leukemia: ATL) (&, 1970 4FAIZ 2 DRFIRIE, S0P
RSN L7z E e LCIE S Y, HTLV-1 B s

&

AR
T 860-0811
REATH Fp g [XARHE 2-2-1 IRCMS 303
v kL by AV AR v 5 —
FIIVA - NTURAZY T I A
TEL: 096-373-6330
FAX: 096-373-6837
E-mail; y-satou@kumamoto-u.ac.jp

S

Jit (HTLV-1 associated myelopathy (HAM)/Tropical spastic
paraparesis (TSP)) (& 1980 4E 18 (2 HTLV-1 &2 L - T
BlXHEZ SNDEREMEBRE LTGS2 87 3,

1. HTLV-1 Qe iR R

HTLV-1 Ok O KR & 2#UE, VA VAR T %13
EALCEAET, Mg oMigN BRI TN e
THUY, WEHEY AV A X BB O TEY. xR
(2, MCe hL bR AILVATHLE MEUEREY (L
2 (human immunodeficiency virus; HIV) &, 7 1 )L A
BT PEAEMEDE , EHEY A VA ERA L CHHESEZIT)
ZETHISNS., HTLV-1 130 & 72 &G v § 5 &8
PEFERUEGUIRTE & 72 578, JRGeE ORI 13 BEAE P K G
Hl LT HEEREY T A LI FOEER BT

ZO—FT, HEGEEEGETH, BRI 1 %5
SE% & o 72 IR E VLA TR S EE T 5 & &
b1, M ENET ) » 238k (cytotoxic T lymphocyte:
CTL) ¥k EOHw 4 VA GEREPHRLENS. O
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R MRS N D DDNAHH - BT Fr 1k

RS8R AH I B AL BR

| —o— I
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PCRIZDESIKE

(WA VA #H69% 175,

KRR —ITURIZED
BRI DRE

A JLEF#t MiSeq

i
My dE Ny ek

K1 71V RAHAHLEBLBFEDRN

F 0, HTLV-1 GBI Cld ™7 £ )V A D REAE IR C
BAHERFEIN T2 00, RNOWT A OMFEIZ1 )5
FrCCTARED A VTR A WV APUR A RB L Tnw 5
REEZoNL, 2F), BELENIZBNTIE, &G
MR & 2SR T 2 RIEIE OFACIREDSHERFF S LA T
T, TA VAR L TWA, D LX) IR T
TGS A: X8 5 720 121%, TEEORIED SN D /-
DIZT ANV ATURHO BT IHIH S N T b 2 E2 5
n5s.

2. VA IV AHAZAHERALIC & BB~ DRER Y O— > H5

L O A )V ARERGERE IR G A X MRS RS A
DR A BTN A WA ) ZDORIRARDE L 5. B
FHIENTIC X B & 1 RGBT T O 57 2 7 %
PerO—YPEET B EHEESNTWDE Y. ZRERORK
Permo— 0k, v A VAP ARAEN T LIRS,
ZLT, 407 AN AMMARGALIFRAIEY 7 0 —
Zikl9 5 ID & LTHWS NS, HTLV-1 &G o Bk
IZBWTYH, HTLV-1 LT/ A~NOE /) 70— F )V
MAAREHFF Ty bTHRIET A2 LD, BHED
ATLZWCTIibNITwb. 9 A JVADE b7 ANOH#
FIAREFRD i LTRSS, Sz 7 a
TA Y TETH LD, REIEGSIEO 7 10— R hEET
MZTEETH 25, 7 A IV AIBARENAIGHEZD = &
BHRRV, RICES L TE/Z02, PCREEH LAY
AN ABRRIBAIFENTTH Y, W 7 —iEi12 L 5 DNA
FEHIENT E M A G DD 2 EIZE 5T, 7 A VAR AIAR
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BTSRRI 22 5729, A VA LFEEY ) LD
D% XH% PCRIETHIET2H LY, 7oy
MR A R SRR A 121 | L 72— 5 C, PCR #4
M NA 7 A GEWET R IEEWETR I, L) »heeg (i
BEND) Oz, 7a— o EERFHIIE—%
ORAED S L. R iGH L7278 ¢, ATL 2 HAM &
BB B 7 A AR AR DUFEE A 4 12 S 202
7o T &7z ATL CUEBERGNIZE AR F EE
FEMEEGE TIIE TS/ 2D ELEINIZA > TW5DH S
L) HAM BETIRESNT 7 7 4 7 R85
FHIZTANVAPFEASNTVDE DI W & HHE S
ncTwnz?d,

IR =T T2 RCEK BT A IV A AHAHERAL
ROy O— > HEIERER

WIZKRELRTL—2 2V —lfze s LT, &ty — 2
I ARG L2 AV A DR A A BRERNIFNT D B 5
HIFehr) 7TE¥TI 545 - a %ML PCR
TYANVAZ Ko LTRES &7 575 —I1Zi&kGHL727
5 4 ~<—"TPCR Kt (ligation-mediated PCR: LM-PCR)
AT, FBEEBICYA VAL N ADO R XB R
HWiE+2 (B1). 202&T, e b7F 2 aHiZhbThL
PAETE L 2\ 70 A OV AR KR B SR 2 03]
RE& 72 B, BEWE L 72 &2 RIAC Y — 7 = 0 4 — T &
TV, 70 A )V AT 5 53800 DNA B 2 B L,
FOWHNe b7 ADOECIIHEKT 20 HET LI L
T, WARARMAREEND . EREIOY >V TT—2—2
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LU AREEE — pi2 3LTR
|U3 R U5| gag | pol env | pX region
5’LTR ¢
ToFeURAAE
] 7%

2 HTLV-1 VA IVRF J LDIEE

IURAEL B, EIIIC XD S O AV AR ARG
ARG T RE & 72 o 72,

LM-PCR ®E 7 2 Fl 13, {4 OB 7 0 — ¥ % 35
T BHAAKUNHIZ, %27 10— D2 0— 2 W
TEOERAEOSNLZETHD, ZOFEEHHLT, =
E CRGE R A S, 20— RO 23
oAz & T & 722910,

4. HTLV-1 7O 1 IIL ZDEEELEEHIEA DX L

gag, po] env L\ o 72 A )V AR T EEA LD Y A )
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T L OMEMERICE D2 2Ef %2 50 L ¢, BISHlao
BEIHR R ICH S LB W —%, HTLV-1 07 ¥ F+
YAMEIZa—FE3 A HBZ X HTLV-1 O+ >~ A& D
waxbﬁ%“ﬁ%Wﬁﬁé T, A A DRI
Jel2Bb B L &b 12 HBZ I3i&gMiia< ATL Mg o b
WS4 528, SHICEHBZ SV AV v
o ADS T ML) ¥ /8 JE % BERICISIET 5 FH 5 ATL OFF
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SLIRAT7 v F Yy AMEOEED 7TUE—5 — & LTIE
HT 52 &g D HTLV-1 Byl 3 E L
L72 ATL e Cldt v A & oizE 3 LIX LIZEH S h
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L1 7o F by AfEOEGIIHEEICED 5N,
HBZ 32— FLTW5 ¥ ¥ 37 OFEMD RS THRW S
b, YL HBZ % 5881 L C b s Ao
D2 WwWeEEZLNL., —T, Tax (ZRIEFEMEE L,
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L7z (B3)9. 2o k75, HILV-1 & W) /RE LT ) L
WC, 5l & 3 Hl O FRAY 720 S8 GG PR IS & MEFE T 5 2
EATEBICL TV AIHAD I DEEZ LN,
PBRIEWZ 12, 4 Y AL —F —FHUERTBR L2 A L
A% 87 HBZ O 3 — FFEBISHELEL Tw 5, HTLV-1
357 DA NAY vy #a— RS 5727 TS, ¥
TG AN LB RGN B 3 B A 4 AR A R HLD
AATWLZ L2 D, bbb, HTLV-1 1338 & 2 9,000
WALV PNESWT ) AR RKBIEHT 5L, 74V A
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IVET ) AN D BIEEY X0 5T I A VAT )
L DNAIZY 7 )b— b LT, FEZHWP I EYTE TEAEN T
BERRER S L T EbITTh 5.

5.HTLV-1 D AAADEES / LERI OV F U EEXR
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Loz 2 LIZED ARMEL by AV 20 AL
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LR A h = A0 b E2 6N 5. 5%, 7/
LIRENTHATER L Iy A VA L v b E DD Y FFOHLF
LR, 7 AN AOFFEEEHIIE S D Z &)
fFEhs.

*AFCBEE L, BR T N & FIGRAHBCIRREIC & 5 35513
b EEA.

W 023-028_%%1 {EEEEXEAE.indd 26

S

SEW

1) Poiesz, B.]., et al., Detection and isolation of type C
retrovirus particles from fresh and cultured lympho-
cytes of a patient with cutaneous T-cell lymphoma.
Proc Natl Acad Sci U S A, 1980. 77(12): p. 7415-9.

2) Uchiyama, T, et al., Adult T-cell leukemia. clinical and
hematologic features of 16 cases. Blood, 1977. 50(3): p.
481-92.

3) Gessain, A., et al., Antibodies to human T-lympho-
tropic virus type-I in patients with tropical spastic
paraparesis. Lancet, 1985. 2(8452): p. 407-10.

4) Osame, M., et al., HTLV-I associated myelopathy, a
new clinical entity. Lancet, 1986. 1(8488): p. 1031-2.

5) Laydon, D.J., et al., Quantification of HTLV-1 clonality
and TCR diversity. PLoS Comput Biol, 2014. 10(6): p.
€1003646.

6) Takemoto, S., et al., A novel diagnostic method of
adult T-cell leukemia monoclonal integration of
human T-cell ymphotropic virus type I provirus DNA
detected by inverse polymerase chain reaction. Blood,
1994. 84(9): p. 3080-5.

7) Doi, K., et al., Preferential selection of human T-cell
leukemia virus type I provirus integration sites in leu-
kemic versus carrier states. Blood, 2005. 106(3): p.
1048-53.

8) Meekings, K.N., et al., HTLV-1 integration into tran-
scriptionally active genomic regions is associated
with proviral expression and with HAM/TSE PLoS
Pathog, 2008. 4(3): p. e1000027.

9) Gillet, N.A., et al., The host genomic environment of

2019/07/19 13:E




——

pp.23-28, 2019)

10)

11)

12)

13)

14)

15)

W 023-028_%%1 {EEEEXEAE.indd 27

the provirus determines the abundance of HTLV-1-in-
fected T-cell clones. Blood, 2011. 117(11): p. 3113-22.
Cook, L.B., et al., The role of HTLV-1 clonality, provi-
ral structure, and genomic integration site in adult
T-cell leukemia/lymphoma. Blood, 2014. 123(25): p.
3925-31.

Giam, C.Z. and K.T. Jeang, HTLV-1 Tax and adult
T-cell leukemia. Front Biosci, 2007. 12: p. 1496-507.
Gaudray, G., et al., The complementary strand of the
human T-cell leukemia virus type 1 RNA genome
encodes a bZIP transcription factor that down-regu-
lates viral transcription. ] Virol, 2002. 76(24): p. 12813-
22.

Satou, Y., et al., HTLV-I basic leucine zipper factor
gene mRNA supports proliferation of adult T cell leu-
kemia cells. Proc Natl Acad Sci U S A, 2006. 103(3): p.
720-5.

Satou, Y., et al., HTLV-1 bZIP factor induces T-cell
lymphoma and systemic inflammation in vivo. PLoS
Pathog, 2011. 7(2): p. e1001274.

Yoshida, M., et al., Transcriptional control of spliced
and unspliced human T-cell leukemia virus type 1
bZIP factor (HBZ) gene. ] Virol, 2008. 82(19): p. 9359-

16)

17)

18)

19)

20)

21)

27

68.

Billman, M.R., D. Rueda, and C.R.M. Bangham, Single-
cell heterogeneity and cell-cycle-related viral gene
bursts in the human leukaemia virus HTLV-1. Well-
come Open Res, 2017. 2: p. 87.

Mahgoub, M., et al., Sporadic on/off switching of
HTLV-1 Tax expression is crucial to maintain the
whole population of virus-induced leukemic cells. Proc
Natl Acad Sci U S A, 2018. 115(6): p. E1269-E1278.
Satou, Y., et al., The retrovirus HTLV-1 inserts an
ectopic CTCF-binding site into the human genome.
Proc Natl Acad Sci U S A, 2016. 113(11): p. 3054-9.
Melamed, A., et al., The human leukemia virus HTLV-
1 alters the structure and transcription of host chro-
matin in cis. Elife, 2018. 7.

Maldarelli, E, et al., HIV latency. Specitic HIV integra-
tion sites are linked to clonal expansion and persis-
tence of infected cells. Science, 2014. 345(6193): p. 179-
83.

Wagner, T.A.,, et al., HIV latency. Proliferation of cells
with HIV integrated into cancer genes contributes to
persistent infection. Science, 2014. 345(6196): p. 570-3.

2019/07/19 13:E




| —o— I

28 (TAIVA E69% 4517, pp.13-28, 2019)

The role of HTLV-1 provirus in clonal selection of the infected cells

Misaki MATSUOQO, Paola MIYAZATO, Yorifumi SATOU

Division of Genomics and Transcriptomics
Joint Research Center for Human Retrovirus Infection
Kumamoto University

HTLV-1 inserts its viral genome into the host cellular DNA in the form of a provirus. The
proviral DNA is a key to understand the persistence and pathogenesis of HTLV-1 infection. There has
been a significant progress in proviral research due to technological advances on DNA sequencing.
Next generation sequencing technology revolutionized our understanding of the human
genome,showing how it is organized and regulated, not only by the nucleotide sequence itself but also
by epigenetic features and higher-order chromatin structure. We will review recent findings
regarding the role of HTLV-1 provirus in HTLV-1 infection.
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