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Abstract

Background & Aims: Adult T-cell leukemia (ATLL) is a type of invasive T-cell malignancy that Keywords
develops after a long-term chronic infection with the lymphotropic T-cell virus type 1 (HTLV-1). Leukemia,
The disease typically produces skin lesions of variable kinds, some of which can be similar to Sezary

lesions; hypercalcemia with lytic lesions of bones; lymphadenopathy; diagnostic morphology of Lymphoma,
leukemic cells with lobulated nuclei; and an extremely aggressive clinical course. ATLL also almost

always involves the mature CD4+ T-cells. Also, HTLV-1 causes other diseases and mild immune ATLL,
deficiency even in the absence of malignancy besides ATLL. These include the fatal neurologic HTLV-1

disease tropical spastic paraparesis (now known as HTL V-associated myelopathy), uveitis and iritis,
peripheral neuropathies, and arthritis. All of these diseases could be autoimmune, but their exact Sexual Transmission
mechanisms are not yet known. HTLV-1 was the first human retrovirus to be discovered and it was
isolated in 1980 from a cell line of a cutaneous T-lymphocyte lymphoma. HTLV-1 has an ancient
origin in the form of simian T-cell leukemia virus 1, different strains of which can be found in
African and Asian primates. The virus is not found in American primates. The HTLV-1 virus has a
single strand of RNA for its genome and primarily targets the T-cells of the immune system.
Phylogenetic analyses have led to the naming of four major types of HTLV-1, each with its own
geographic focal areas: Cosmopolitan subtype A (endemic in Japan and found in the Caribbean,
Central, and South America, North and West Africa, as well as the Middle East); Central African
subtype B; Australia-Melanesian subtype C; and Central African/Pygmies subtype D. Subtype C is
the most divergent of the four subtypes, likely reflecting the opportunity for evolution in
geographically isolated areas of the Pacific. Antibody tests developed to detect the immunological

response to infection with HTLV-1 have been used to investigate the population distribution of Received: 25/06/2022
infection, modes of transmission, and associations with other diseases. As with other human ’
retroviruses, including most notably HIV, the presence of antibodies in a person is understood to be Published: 27/08/2022

synonymous with infection, and is lifelong. HTLV-1 infection is a neglected disease despite
affecting around 15 million people worldwide and it is the causative agent for two diseases such as
adult T-cell leukemia and HTLV-1 associated myelopathy / tropical spastic paraparesis.
Simultaneous infection by HTLV-I and the etiology of their pathogenic and disease outcomes have
become a global health matter over the past 10 years. Three main methods of virus transmission
have been confirmed: 1- mother-to-child transmission: Mother-to-child transmission can be
produced through the placenta, perinatally that are uncommon, or by breastfeeding. Nonetheless,
evidence suggests that most cases of mother-to-child transmission are produced by ingestion of
breast milk. Cell-free virions are not usually detected in breast milk, thus transmission by infected
cells is much more plausible. In fact, different types of cells that are found in breast milk such as
lymphocytes, macrophages, and epithelial cells of mammary glands can be susceptible to HTLV-1
infection. 2- sexual transmission, mainly from man to woman: Few studies are done about the most
frequently affected gender. The initial studies suggested that female to male transmission of HTLV-
1 was much more frequent than male to female transmission, but later studies have shown that this
difference is not as significant as previously thought, and male to the female transmission could play
a more important role. Sexual transmission requires entry through a mucosal barrier, the virus could
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be transmitted through damaged or infected mucosa or transcytosis across epithelial cells.
Consequently, male to female transmission is more efficient in cases of men with a history of penile
sores or ulcers. However, the semen also contains several cells that could be infected by HTLV-1,
such as CD4+ T-cells, macrophages, and dendritic cells that can have a role in sexual transmission.
Regarding female to male transmission, in women infected by HTLV-1, infected cells have been
frequently detected in cervical inflammatory secretions and cervix carcinoma. Some of the data
obtained studying other retroviruses have been extrapolated to HTLV-1. However, not all this
information can be faithfully extrapolated to HTLV, and therefore, further investigations are needed
to achieve more accurate data. 3- blood cell components: Blood transmission can occur by
transfusion of whole blood or cellular blood products and in the context of needle sharing among
intravenous drug users. In the case of blood transmission, passing across a mucosal barrier is not
needed, and infected cells can transmit the virus directly by cell-to-cell transmission or by cell-free
transmission to dendritic cells. As we saw previously with other routes of transmission, cell to cell
transmission is also the most effective way to transmit the virus by blood. A study that compared
viral transmission following transfusion of plasma from individuals with different human
retroviruses showed that seroconversion occurred in 89% of the individuals who received plasma
from HIV-1 infected individuals, but in none of those who received plasma from HTLV-1 or HTLV-
2 infected individuals. Several studies suggest that individuals who acquire HTLV-1 by blood are
more prone to develop inflammatory disorders, while individuals who acquire the virus during
breastfeeding are more likely to develop T cell malignancies. In addition to some factors that can
modify this likelihood, such as the age of infection, amount of virus, and immune response, this
implies that the mechanism of infection could affect different cell populations and it could be a
determinant to develop an inflammatory disease or cancer. A person can be infected with HTLV-I
by direct contact with certain body fluids from an infected person. Its prevalence greatly varies in
different regions of the world and even in different communities within one restricted region. The
virus tends to remain in families due to its routes of transmission. Therefore, the vertical mitotic
transmission plays an important role in the persistence of HTLV-I infection. Complex retroviruses
such as the HTLVs have an extra gene or several extra genes, but these genes are not oncogenes and
cannot be found in normal cellular DNA. The extra gene or genes may cause growth promotion
and/or increase of genetic instability. In HTLV-1, the Tax causes growth promotion and increases
genetic instability. Mathematical modeling of within-host viral infection has witnessed significant
development. Tax-expressing HTL V-infected cells proliferate faster than susceptible CD4+ T cells
and silent HTLV-infected cells. This leads to an increase in proviral load. In HTLV-I infection,
CTLs also play an effective role in controlling the infection. CTLs can recognize and kill the Tax-
expressing HTLV-infected cells moreover, they can reduce the proviral load. Since there is no
available antiviral, treatments that can completely eliminate HTLV-I from the body, then this virus,
can lead to fatal diseases. HTLV-I is a retrovirus that infects the susceptible CD4+ T cell and
destroys its functions. The aim of this study was to evaluate the progress made over the last 30 years
in the recognition of HTLV-1 infection, cloning, gene expression, and its resulting cell
transformation, as well as methods to prevent human T-cell lymphotropic virus infection and
cellular lymphoma/leukemia T cells.

Methods: Systematically, we searched PubMed, Google Scholar, Scopus, and Science Direct
databases using the following keywords: Leukemia, Lymphoma, ATLL, HTLV-1, and transmission.
Conclusion: HTLV- infections are considered a neglected disease nowadays, and despite recent
advances in chemotherapy, allogeneic hematopoietic stem cell transplantation (alloHSCT), and
supportive care, the prognosis of patients with ATLL is one of the weakest among hematologic
malignancies. Prenatal screening for HTLV-1 should be performed in endemic areas with accurate
information and advice. The development of a safe and effective vaccine can be an important tool
in protecting vectors against ATLL. As a result, research to avoid infection and associated diseases
focused on the development of effective treatments or vaccines against the virus is needed. In this
article, we provide a comprehensive overview of recently uncovered information on the molecular
basis of leukemogenesis in ATLL and HTLV diseases.

Conflicts of interest: None
Funding: Golestan University of Medical Sciences

Cite this article as:

Naderi M, Talebi S, Buyzan A, Yousefi Nojookambari N, Yazdansetad S. The Interaction of Cell-Human T-cell
Leukemia Virus Type 1 (HTLV-1) in the Development of Adult T-cell Leukemia/Lymphoma: The Molecular
Aspects of Leukemogenesis. Razi J] Med Sci. 2022;29(6):25-37.

*This work is published under CC BY-NC-SA 3.0 licence.

Yv

VY s & oled Y oy5 15jl) 1ySisjs ogle alan http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7259-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-30 ]

@L@M ‘U"‘) 6’)‘: Cg aS wlesls QLM...» Sldlas
19 Wayel wsizr 555 50 w5l day 31 5
o)l 5l (man (F 9 0) wilioe 5)lony St
&5 38l 5o pls J ATLL oS s | 1 51 S 55
Al L8 0> T eoxy 4o o Boes a5 REYP
s Kobl> daz 5l blas >y 0 aS I 0 (V)
by 5o S5 plez a0 50 Golaw nl Ghin
2 Nl e Ol e (SE0 oS b (Seiglgisenl
ATLL .8 g A) ook a_als 2ss ATLL 335450
22y Gk 3l Zighe GLwiSTL L ye Yaene
4 aiwly Sbglgme g (Tropical spastic paraparesis)
Gows (HTLV-1 associated myelopathy) HTLV-1
Sl s e (93 Ul Bk 5l Sighe CLwiSTL

O)

HTLV-1 JGG! ol punsi o

ooons con JB IS g0 e ol 1T g g

5CDs' T (glociomngi) )3 Cands ax 0 ,o HTLV-1
Cogige oldi (sl glgil nlo o &joss 5 (A) CDg”
Stz i Joko 5 aislen o JUligadl sl Jol o do
Slisr golazl sl Jolw (VY1) adgiiw Lo Db
S0 Jslas g oo bl (VF-VF) CDsy*
s b as o Bl o e G Caw | Sew (DC)
S Wload ololid Joho mhaw ;o (59 an
oaupy Jlasl i ls cdlBo Jeb—w s HTLV-1 54,4
V-0wlay 9,6 «(Glucose transporter 1) \ ;5 olS
Sldlew ol (LSS 4555 5 9 (Neuropilin-1)
dozs 1 o .(\V) (Heparan sulfate proteoglycans)
odD O (Lhd g (9SS SU) (rhaw a2y
obler (LSlS s SheeS L oy g oy
WAy Al o 10 080 g0 (EiSed V-l g9/ Sl g
SU (Soe—nlo)siisS Slpadd crge b iSen 00
085 o Jaio GLUTI &4 SU )l &5 )0 aS ouls
4 (ang 99y Bl (glas plesl g98y b uled )
O3 5 VM) () S5) 595 oo pl,s Bom Jsl 51

YA

O\)K.o.h 9 Lg)JU A.'>r.,.Lc

4o IS0

HTLV-) ) g8 SLdl T Jobo Seyg 598 g5

oz 5l bl jo o0l Al g 595, edsl b (1
Al oo 0952995595l 0ol 15 5l g g 99,5, LS
UL Gk 5 YAANAAY L o g g ol
T Jsbo o) a2 Mie lylos 5l ol T slo Jslos
slaloys g 9529 L (V) 0l ‘_;{L..; L. (ATL)
32 gl o 51 (o ATLL a5 iy g2 ge
&2 9ol JSb (Sidsleas o cadn olis
JL> 4,0 HTLV-1 ade » Sloass ‘SIALN.&J Q_w.ﬂj
HTLV- JGsl 5l 6,5 ol> plpls ©)ai 0929 o >
2 bos ATLL 5l (6 St )3 e 3l 1 S0 1
Gk 3l Olges 1y poang crl JE IR Sk
(D558 4 ol Jadl) goges Jul I (5,55l
o5 55 (o Dlale b wled )b 5l 881 L]
iz JBsl @b 5l S5l 5 (be= sl L g
sloo| W HTLV-1 yugpmg uis a> ST.(Y) oo ialS
J el b el on 509 s s
b= (9850 5 (Sjglsmeds sl san e el
ol slml sl (el 4 (g g Sighe 45 im0
S50 Jelge oy Jaoml 4y g canss S b consy
ol dallas e Lo lidgae cpl drwgy o 50
HTLV-1 ugpmy o—wbiei,Faon 4 Jgl a0 0
L obsee slodshe o iiSon p s 9 03,5 35 03
— oS8 St 5 Jege sloo o, L | HTLV-1
bzl slegleys aslol o5 3l T (sla Jolos pgad

! oo; Cow

o 4.:.’;'1‘

HTLV-1 Cdgac
il 53 585 Gedan V0T Loy 55 o/
3 (F g V) a2 00| HTLV-1 g9 4 ol
S8l a0, O LY jo HTLV-1 4 ooyl ol 31 ;Les
G Y. sga> 0 SYsb bloj o, SO aids 5l
o Lo ol ol sl oo dxwgy ATLL (Jlow £+
555 0350 o 5| omg HTLV-D (8l 51 S8
Sl 5 /A Lopyds oS oo olxal | ATLL SYebo
Lo JLw a5 Cal ;o g Al amd Ceadle (y9as 03]l
4 e el e g diiley (S ouii eols e i
Sl r (F) o9t gn B8l 4y og g 03 S Jlal


https://rjms.iums.ac.ir/article-1-7259-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-30 ]

o T sla gl poitd | oS ety 3 | (HTLV-1) 695 T Jshoo Sipgpighd agyg = Jobo Shison s

IV SU

@ N
‘ . HSPG

)
l \ sy J—al-) g sSULHERGE-Y gl iy GLUTT Jlisiait

HTLV-1 &1, gaxs y ool 2:San y NRP-1 SU 5 inentbaypiisS oo
hliphi I, NRP-1 & SU JLail 33,8 o 1
e P
WS e Colaa

(SUY) ogyes o gy 55 55elS 15l 05 (HSPG) clilges ) )o SlS 95595 - ol & HTLV-1 5955 (ol (gloti Sy Jao S - S50
o) (PRR) gy 5l o8 4l (RBD) os 5 4 Jlasl oped (CTD) C = sl oyod (GLUT) v 5685 sy sl (NRP-1) V= ulsg 65
(V) ool 48l 5 Sad 5 3393 2o 31l & YOY Ly S5

g Y s
P8 lwgi saleldll Jolo, JULS-T

S ;
Liems
(¥ e 2K
.
Nape —a S
L his 5 = HTIV g3y 00 = ey
)f o-1In @-
Saxa o=
A AL RN gy

o’ e - amren

- m o

o &l 35 S guile 5 Bllugy sl 5 a5 4 U ol HTLV-1 Jskoo &y Jshos Jla] slapunilSo =Y S50

sladobe o5 (Sloj a5 wisls med 55 Sen 5 )5S 09229 Gilwasilos
J—aie 009l ué sl Jol s &0 HTLV-1 a4 004l o | ynn 90 3 b STHTLV-1 ¢ Jolo maw o
gy Do ;0S990 sy g S Wig b JEHD Jobu 4 Jsho (uled Gl li0gd (oo Jiie
Nigh oo St B sl Jsbs s &1 oo ol 4 o0gl] (sla ol JUslS i Bk 3l 5 (8
(P g pnilSo ;3 (YY) 00,5 oo Chgac 4y i a5 (Y+) (o30e Jslh) HTLV-1
HTLV-1 o5 wols ol 1ol o) Sen g guzsl 3 Glp o | o 580 4w o ol @ Jolow JIES/
WS 0 S 09> pX by |y (P12]) (g S oad aid 5 lai W HTLV-1 Jolw &y Jolw Jlal
5 YY) was oo (2l (Jobw o JUS o pS St ahaii 1o (Jsho 5 ans sladsNge 5l adly Jostens)

AR
VN s F oled (Y4 o) 55 15ly 1Saisjs pgle alan http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7259-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-30 ]

Orf- § Orf-III 09— o p30IL  p13IT sl iy
5 ¢S o o5 |, Tax g Rex glopiigpn i sy IV
3 LTR jl o gis, (i 5] RNA S
HBZ: ) HTLV-1 gl e ol (uiey
ol |, (HTLV-1 basic leucine zipper factor
(Y 5V +) aS e

HTLV- & 004)] (slo Jalw cisgipw g Tax 4lo
ol oo 4l oS jebay ATLL 3550 7
000 Jlab a5 ilosls i (gl i Slalllas
ouii (Tax) HTLV-1  —ogig, ooniS Jled/ il 5
S oo Wl o9 g 4 03glT (sla sl JUiil o Sl
005 als slp Tax (g py g oS3l Ol
e slade ;o 5905 il g YA T (slo ol
(P 5 YA 5 YY) ol LS

3 ol glrosly w538 JL_w YO Jsb o
aS Wloo S ez e (gox U soxie a8 sl
SeS HTLV-1 @ o541 sla Jolw oo, 4 Tax 4543
&oS 2ol (o9 g (998l (nl B95 § WS (o0
Job ;0 a5 > 5 05,5 oo DNA Slea o
LU o ) ol 42 srrb Jsbor (9 il
(F J52) w8 (o0 e | (Joko 45 2 S8

3 sl S e ce b Tax ol igtgr/ g Tax
NFE-kB 553 ola ols 556 (55, » <olled )b

5’ LTR

OySen 5 (5500 axle

ol Gl asilen Jds 4 (o mg 995,00 ple 5)
Mool gla sl JUslS oS Gosbo 5l s S5
399y i Sl osliiwl glx 5 (VO) aily oo
plesl wonggn o plore 4 lhad—aais osSa
e Goslbl o9 oo 235 e pei 45 00
o sl 555 45 wlos S ol _sliol slaelS, L
A5l oo pale g JUslS &yg iy HTLV-1 & 03]l
ol a5 5l (glal> o 93 9T 3 Sy 99,5l
RIS g (peupmco o) 4 bl 5B S
Slom s el e bobml l G (mgSne (o 2959,
S Gyl 3l ool (sla ol pslas 5255 ]

(Y8) aily o JUsls

w929 ol
P83 «am oo ools Lo ¥ ISs j0 a5 jshilen
9 Sl sloyyy ol HTLV-1 55595
=979 SBG3 Al so (999, (5,1 s
S, e Jlsi 4 Lyl g0 jo env g pol pro .gag
SS9 PX @ pgwge sl g W92 0 033 b
JAEILTR yenv o5 o b ol wpls ez
Algs g0 a5 WS oo ooy |y pI2I 59 Orf-l . )ls
9 095 0%y p ool Sl ,0 LY ey ok )l
adgi ay i Orf-Il oS olsol |y p8I (g

3’ TR g
env pX — Ol Pyl

b pe 838 pol
mRNAs

. pol— I
——> mRNA
o

_env
. R [ OV
A Lf—i@:f—lll_
Jp21] —y

s

B P 1T ¥ P
| | p30

HBZ

U)I RSP UL‘” l) (ORFS) )L Q‘b‘? LSL“‘—’?)\? 9 0disS A 9 LX) &MM.“»I dl.bra?..:;)g‘wl).: &‘y‘ Ul'” HTLV-1 %9299 f“?") -y Ji.w

http://rjms.iums.ac.ir

(V0) ol @Bl yis Siz 5 Wgusle (b jl il 4 JS5

V) s ,es 8 osled (Y4oy55 1g5jl) 15Saisja ogle alan


https://rjms.iums.ac.ir/article-1-7259-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-30 ]

o O
(&)

. | o

(& &)

Sy 959519 Tax 5l

% 4:3% e

£l

T ;V:A FUR S CAPE JCT] TCH JUUF T RN PY PY S

= .2e
- (&

<N
TaX a3 aoly yud Al

>2N

Tax b

ot | o
(CTL G sls)

N

_T \_gﬁso@u el

oL T slasho poiid / oS o) iyt 3 | (HTLV-1) £95 T Joho g ioaid gy = Joho (iiSon s

LCDF ) pmnnls oSl
Gladgs ol slidaln

sollislatsls

N

y

e

- o) (©
2N 2N
Sgligs

Lax as aansls ol

+)/[\

el i
(CTL &)

S =
S
@@

oS 25 o yga3 @b ol ool 2 98 o0 ATL (gla sl 4 (oanb Sl slaJgh (pgrsloyginil i & yoto &S (gl Al jomaizy 4zl 6 —F JSUd
{14) ol a8y o Sin g Siguilo 2o 31 45 &0 IS (ol 335000 8 TAX Lo ATL 555059

=S o JLsd HLTV-1 a4y aojl'l sle ol —u
NF-xB « Jl_ail b Tax oo (FVgF05) +)
Glroaiis lpe g ool olidl |y QT Solul g cudlesd
(FYFY) oS oo Jled,e 1) NF-xB

G Ao S8 o Jalw a5 2 g Tax
oad JyuS Sady an b G gam al> e 4 Jsle
@ alwly GlasleS 5 b plSemw e Ml Lo
Jes—i5 Gl al—wg Tax a2l oo nlSe
5 CDK6/D (,lSas CDKAD (yulSis sl puSLiaS
) Jsko e il (22 32, 5 CDKG/E (S
(FY) &l oo sl 4 G al 5o o

Ailgs oo oS ol pl Tax  cwlol Olusgas 51 (S
el 2575 b (2 5 05 e |, G1/S S abais
Qb ol Jolw as > ¢, iy wes oo 05> DNA
HTLV-1 45 035)1 (gla Jsl s 555 5,lasbl (FF)
Sl 3l 3550 (Sglse et Cie i B
5 (F0) wiS oo 0lbxy! |) ATLL (glal> po sz drs o5
e sl Joko slaon b iy oo Tax i
(EVSE8) axS Jises |, agjses,S S Si5 5 DNA
3l wilgs oo Tax aS cow ool ools lics ccpl 2 ogdle
Tax S el |, sasbbl (ol paiz G,k
Wz et Jold (g 99 4 i e j5ka Wlgi oo

VN s F oled (Y4 o) 55 15ly 1Saisjs pgle alan

)

ol 090 o 5 (YY-Y0) 6 g (Y gYV 5 V)
Shases aly s D] el b o) 3,
Colgs )0 HTLV-1 Cisae oy J1o jo a8 Lsg.[qzﬂ
T oo 355 g 359e5 o a0 yomie ol 31 (s o
Tax e ol 3l ol o aS cwl oy 0g—b oo
B 51 5 (TF) Jlab (S losisS il 3,
A s o] S alads o pS3 o Sles o
P53 culd; Jol Juw .l onls 5,8 Tax alawlgs p53
BAAJJ&S‘S-QS U"'i"s)" LY ‘_JL.a:‘ L‘;‘)" Tax 9
(*A) P300/(CBP) CREB & o Juafo oo 2555,
(YO P33 Gilw Jusd e
Jb 65055 csla sl ST 5 Ll NF-KB
(F2) a8 o Jlen |y 3088 0y (] oS g wbloo
Cond Ol L_';"""L, LgL&:‘_J?L.; BE, NF-«kB a5 k.'>JL‘> 39
Ly R SQ)QTaX aS Cew | oslo uLm.J i ULQ.W
B ‘) NF-xB 0)‘AJL»_M)‘).«L 9 é)‘d.:LA_.w‘ &.\.Jl.«ia_.w

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7259-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-30 ]

ap)

ol s ATLL ¢, iy glo asl_s ATLL
5 el ol Une 5l g)le ,o HTLV-
A W3S 8y 990 (Suglgaec ]
2 Sl (e Gl 5 e slo, S 0w o
oloj 30 e (OAGDY) aiil Lo ATLL 35sily
ATLL obxy) ;5 Lol ;5515 Sy 55 HTLV-1 Cigie
| e (55 sl 256 adllan i a3l
HLA- gla T g5 canlllne oS5 10 clon,S oo 5
HLA- ¢ HLA-B*4006 HLA-B*4002 .A*26
3l i ATLL jlylews jo (s0b 5 ol e 4 B*4801
30 5 (0%) 09y oI5 o HTLV-1 Me g0y 8L
S—2 YL 75 LHTLV-1 36 Silee sloog 5
oyme 5 TaX 0_d jiaS (g dy STy s HTLV-I
st g aziils 13 ATLL & Sl sl s yitim bt
el 5l (a8 Ty gl HTLV-1 Gugggy 558
oo s 5251 Sy ATLL 4 HTLV-1 cadle 50,
(F) asl e

& syl
ATLL le,s (&8lae 3l (g ke s yo i Tloyo (cond
Ol yo ol wlse (Vo) 0SS o canas |y (5 lows
J.a ‘9.9 ).g‘).g ).) > Jel_w Gg.s)lo Cwo 5L§.A ATLL
Ohlew (ol pin s ol o g Sloyo cound
QL’> 0)‘9.4 )é 6&.&5}-’ LS'LQ)QW Y}w M_«.»J‘
‘53[.0).) J&»sf 05—"“6" oala ‘as.n...l &5.: l) 6)L°""
(Vincristing) yi—us SS9 ATLL (jljles o )
< 5 5 «(Cyclophosphamide) o sla 8IS
0953 0, 9 (Doxorubicin) yx ey 5,95 9
Oyt 9,5 S9o (VCAP) (Prednisone)

5 (Ranimustine) y.i —wge 3|, (Doxorubicin)

09550 9 (Carboplatin) .5 4,5 (Etoposide)
w25y ol el (VCAP-AMP-VECP) (VECP)

http://rjms.iums.ac.ir

'y

O\)Ko.h 9 Lg)JU A.'>r.,.Lc

S @b 5l b Jlogjg i (Sabcielas 5 (s
o las cel TAXIBP2 Jol o pufig n ools 13
O cmizmen (FA=D2) 052 (099095 S5
3l b g Jlasl b Wy po TaX a8 Cew | ol ool
2555 (APCIC) pyislSs [T 2,0y SLos
(BV) W3S a1 59 51 )05

iObje (o) e w1518 g Tax Ly pue
Tax ;Lo 4 b Jolow 40,5 p,98uil5 slw HTLV-1
T slo co—wgad ol Gaa Tax Jg o)l 5L
#ol o 5 BY) bl 55 olisen S 55
Ogeloygindl 5 Lol o Tax o5 el ol 9
SR @ ks g el cpl 4z gi b ol oo 5l 350
O ATLL sl Jolw j0 a5 s yg! wmns LCTL
ool (I 77+ 5l G c(omg g Soghe 0590 24l
s |, Tax (slacs Sl jl pzrss b5 polis
OA—d Jigels (K8 s oS > o ases oo
Lol (OY 60Y) e | o aseiis JolS sl Tax )L
Ll ) ATLL 3565L 50 gauS ik oS 290 (o0 j9a5
(Vo) asS

HBZ ooulaid (i ol
shie 45, aleugas (HBZ) HTLV-1 bZTP 55k

sloJsl—w plod o 5 002 oS HTLV-1 (599
Syg0 40 U S (OV) se—i o 3, ATLL
NS PRy K PUNAPE RS
Ole 4 oo Wlgh oo a8 Cul el ail o v Tax

i )3 WBLHBZ (cwgpg (gl Con Sl 5
ols ATLL lo Jsl s o sy HBZ mRNA
O¥9y29 4 ooﬁ_l—l Jelw 355 HBZ (D0 gOY) 590 oo
Sy g0 sl 5 (OF) aiS oo o sl Cigae Sl o,
0391 sl sl % )] b5 (5 Gl g3l hgel>
42000 Gl Ol see (el Gl S o9 4
w0 ol s HBZ g Tax JoSo olo sla oSl .(0F)
2ol g Blsl o cud sy el e HBZ 4 Tax oS
el Gl Jol 0500 48 waiS e csac
Lz (lp (090 9 398 (o0 00l | gams Lojghan il 5
35552 S ATLL (slaJolo 30l p)5hu il caudged

V) s ,es 8 osled (Y4oy55 1g5jl) 15Saisja ogle alan


https://rjms.iums.ac.ir/article-1-7259-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-30 ]

ATLL 5l 6 pS—iy lp odezm (hoe 31—
a3 il GsealizaSTs J Bam ol ilsy ol
ol86 ,o HTLV-1 aizxe T sl Jol—w sloge—uly
ook 3l Sh Gl el 5w b cadle (90
blio o cblas axat ;0 g atil s g 0ogl
aS 0,10 8929 (oo @wilge wezg (pl b .ogd ATLL
Sl Wb Syby Sl o5l B3 b
2ol 8L gl b cin o 39900l HTLV-1 St
ols mls il oo o5 8] —olais! sCTL
OML (Oligomannose-coated 4 S o a5
Sl sl il Wl el liposomes)/Tax

9 995 o0 rilgzal 4y 5Ls e 55T (olais

(55) 3l ATLL & jiy ials

=

PG g iz g BB slacd i g o8 e
i sl B S ATLL (o 5355055 3,50
LU el onile grwly o Tax/ g g (ygum o ygoil 5
L CDsy" liss golazl ol sl Jslor e 53,0
oS I 5 o p il 3 TAX Lawgi Coibge
@ S (Slodl a8l ples g adsl sloJolow plows
ol plo Klos gy polde Tax alawls ygule gl
sladsw o (Jolw ;556 plaS Cnd o e
Tax abawls eleginsl i gl azil jylad 5 goloz|
Jol5 ok Tax a5 %> o g0 SunS oo alxsl glis
b, 555 alaS oy SuiS oo Jd i |, P53 o Shos
SeslaS” blie ;o g astws 5Ls 0,90 ATLL 52T 6l 5
Ssies Sai (69,5 ATLL Lai> gl LT 5
@lecd i i p (nl 8)90 )0 45 05 (S
el iy Sl Jlw 0 5 cé 5 valys &y o
ol dlyx dg> e (6,500
gy jole B b 33T 53,5 Sgazme g el 4 b
Sy ol o5 s HTLV-1 Cogae 40 e jole
el 0093 ATLL 60isS o] HTLV-1 5l (5 .5 5l>
>80 b HTLVAL ol S 5l i S 54
w8 5 IS 5ds slooyslin s g ledbl el b Sand

VN s F oled (Y4 o) 55 15ly 1Saisjs pgle alan

Yy

oL T slasho poiid / oS o) iyt 3 | (HTLV-1) £95 T Joho g ioaid gy = Joho (iiSon s

—apeli gl slatan ¥ loys 4 S Sloyo
(CHOP) (49539 3 = {yatiminns 5SS 5 gy S 90
VCAP- 5, o sbyo 4 c_wb Olime 20l oo |
YO CHOP loys n35, 40 9 oo ,0 ¥+ AMP-VECP
(FV) Sl o0 o”—\ﬁ KWK
(sl iy 37lon 53Uy slo Syl i
Ol g, G oleieas (alloHSCT) 56/l HSCT
sk 332 5 s o o 0255 Jpraal 5
aS w28 ATLL & Mo oyl 5l sam jo 1) O
Mo Hlows VAT bl 5 )50 axindS asdlas (FY47Y)
aly lid Wogs 00,5 il jo alloHSCT a5 ATLL «
(GVHD) (Lo ade Wgn (6 lows ,0 Sgw ol aS

bty (58 o clagie b i 5 ol £
0dij g iy parie 51 S5 g wiS o laell) 6 ylon
ATLL a ke p wign 00 L5 as o) aile
(FY) wib oo

NAZT) o099 j 9 AFN-a) G J] (49,5 piis/
&l AZT/IEN 5l oslizul 3,50 0 5Tl S, 1,05
Ole o as eols i yle> ;0 ATLL jLe.s YOF
5 e b 4 e [FN 5 AZT L ATLL ol Lo
Sg—3 oo (OS: Overall survival) 5 SYsb Su;
L ATLL ylo o a5 aiao oo l—id Slalllas gulis
€9 50 >a |y 6 by AZT/IFN jl oolai il
(FY) aiS oo ol ATLL pgaid

ATLL ;| g p5el> 6l ool sbaol y
C9S 5 9n99n SYL Slaad (gogee Ja
s,eSBHTLV-1 o T slo Joko sl slagw by
5 i il oo ATLL olol (gl p (oo o>
85 el (San T sl Sl (S 3
6555 05 5 o la S T (sl Jsko oS o
a2 iyl S e 50 Jo g n Ole RIF
(PD-1: Programmed cell death protein 1) G g4
o laz! (CTL) SewSggnle T glacaw gad (o
PYP CEWESD T S BN AIPL SELIIW] P\

(FO) Wil oo Tax colaSl T slo Joku Soguwd
o HTLV-1 ade 5 0091 1 ol 3l g aoli STy

5 &l Tax

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7259-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-30 ]

inhibitory Molecule, T Cell Immunoglobulin and
ITIM Domain (TIGIT). Ross SR, editor. PLOS
Pathog. 2016;12(1):¢1005372.

8. Forlani G, Shallak M, Accolla RS, Romanelli MG.
HTLV-1 Infection and Pathogenesis: New Insights
from Cellular and Animal Models. Int J Mol Sci.
2021;22(15):8001.

9. Izaki M, Yasunaga J, Nosaka K, Sugata K,
Utsunomiya H, Suehiro Y, et al. In vivo dynamics and
adaptation of HTLV-1-infected clones under different
clinical conditions. Douek DC, editor. PLOS Pathog.
2021;17(2):e1009271.

10. Matsuoka M, Jeang K-T. Human T-cell leukemia
virus type 1 (HTLV-1) and leukemic transformation:
viral infectivity, Tax, HBZ and therapy. Oncogene.
2011;30(12):1379-89.

11. Kawamura K, Tanaka Y, Nakasone H, Ishihara
Y, Kako S, Kobayashi S, et al. Development of a
Unique T Cell Receptor Gene-Transferred Tax-
Redirected T Cell Immunotherapy for Adult T Cell
Leukemia. Biol Blood Marrow Transplant.
2020;(8):1377-85.

12. Jones KS, Petrow-Sadowski C, Huang YK,
Bertolette DC, Ruscetti FW. Cell-free HTLV-1 infects
dendritic cells leading to transmission and
transformation of CD4+ T cells. Nat Med.
2008;14(4):429-36.

13. Yasunaga J. Strategies of Human T-Cell
Leukemia Virus Type 1 for Persistent Infection:
Implications for Leukemogenesis of Adult T-Cell
Leukemia-Lymphoma. Front Microbiol. 2020;11.

14. Banerjee P, Tripp A, Lairmore MD, Crawford L,
Sieburg M, Ramos JC, Harrington W Jr, Beilke MA
FG. Adult T-cell leukemia/lymphoma development in
HTLV-1-infected humanized SCID mice. Blood.
2014;124(2):305.

15. Maksimova V, Panfil AR. Human T-Cell
Leukemia Virus Type 1 Envelope Protein: Post-Entry
Roles in Viral Pathogenesis. Viruses. 2022;14(1):138.

16. Tripp A, Banerjee P, Sieburg M, Planelles V, Li
F, Feuer G. Induction of cell cycle arrest by human T-
cell lymphotropic virus type 1 Tax in hematopoietic
progenitor  (CD34+) cells: modulation of
p2lcipl/wafl and p27kipl expression. J Virol.
2005;79(22):14069-78.

17. Jones KS, Lambert S, Bouttier M, Bénit L,
Ruscetti FW, Hermine O, et al. Molecular Aspects of
HTLV-1 Entry: Functional Domains of the HTLV-1
Surface Subunit (SU) and Their Relationships to the
Entry Receptors. Viruses. 2011;3(6):794-810.

18. Lambert S, Bouttier M, Vassy R, Seigneuret M,
Petrow-Sadowski C, Janvier S, et al. HTLV-1 uses
HSPG and neuropilin-1 for entry by molecular
mimicry of VEGF165. Blood. 2009;113(21):5176-85.

19. Jones KS, Petrow-Sadowski C, Bertolette DC,

http://rjms.iums.ac.ir

Y

O\)K.o.h 9 Lg)JU A.'>r.,.Lc

s> oaSlaal ldbgls (6 XL ,e ol ogdle 09
S5l oo 5 HTLV-1 Ji il 5l 6,85 6l> sl p
Jisl 5l 65T sl sl o Jodljgiws g bba oy
i L3, 3l g pguilS l eolaiw | das 5l iz
o JelSS 5 dnwgi 5,0 1,8 A0S 5,50 b e
3 ke lpl S Wgee 58 Fhe 5 Geal ST

oSl hpghy wyas gyb ol (ol ddlls

Dl os L gl s S5 pele
sy ol IRGOUMS.REC.1400.399
S8 o b iagh 5l coles o i IS5 S 5

References
1. Gallo RC. History of the discoveries of the first
human retroviruses: HTLV-1 and HTLV-2.

Oncogene. 2005;24(39):5926-30.

2.Zane L, Jeang K-T. HTLV-1 and leukemogenesis:
virus-cell interactions in the development of adult T-
cell leukemia. Recent Results Cancer Res.
2014;193:191-210.

3. Proietti FA, Carneiro-Proietti ABF, Catalan-
Soares BC, Murphy EL. Global epidemiology of
HTLV-I infection and associated diseases. Oncogene.
2005;24(39):6058-68.

4. Rushing AW, Hoang K, Polakowski N, Lemasson
I. The Human T-Cell Leukemia Virus Type 1 Basic
Leucine Zipper Factor Attenuates Repair of Double-
Stranded DNA Breaks via Nonhomologous End
Joining. J Virol. 2018;92(15).

5. Gongalves DU, Proietti FA, Ribas JGR, Aratjo
MG, Pinheiro SR, Guedes AC, et al. Epidemiology,
treatment, and prevention of human T-cell leukemia
virus type 1-associated diseases. Clin Microbiol Rev.
2010;23(3):577-89.

6. Sonoda S, Li HC, Tajima K. Ethnoepidemiology
of HTLV-1 related diseases: Ethnic determinants of
HTLV-1 susceptibility and its worldwide dispersal.
Cancer Sci. 2011;102(2):295-301.

7. Yasuma K, Yasunaga J, Takemoto K, Sugata K,
Mitobe Y, Takenouchi N, et al. HTLV-1 bZIP Factor
Impairs Anti-viral Immunity by Inducing Co-

V) s ,es 8 osled (Y4oy55 1g5jl) 15Saisja ogle alan


https://rjms.iums.ac.ir/article-1-7259-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-30 ]

Huang Y, Ruscetti FW. Heparan Sulfate
Proteoglycans Mediate Attachment and Entry of
Human T-Cell Leukemia Virus Type 1 Virions into
CD4 + T Cells. J Virol. 2005;79(20):12692-702.

20. Futsch N, Mahieux R, Dutartre H. HTLV-1, the
Other Pathogenic Yet Neglected Human Retrovirus:
From Transmission to Therapeutic Treatment.
Viruses. 2017;10(1):1.

21. Igakura T, Stinchcombe JC, Goon PKC, Taylor
GP, Weber JN, Griffiths GM, et al. Spread of HTLV-
I Between Lymphocytes by Virus-Induced
Polarization of the Cytoskeleton. Science.
2003;299(5613):1713-6.

22. Pais-Correia A-M, Sachse M, Guadagnini S,
Robbiati V, Lasserre R, Gessain A, et al. Biofilm-like
extracellular viral assemblies mediate HTLV-1 cell-
to-cell transmission at virological synapses. Nat Med.
2010;16(1):83-9.

23. Van Prooyen N, Gold H, Andresen V, Schwartz
O, Jones K, Ruscetti F, et al. Human T-cell leukemia
virus type 1 p8 protein increases cellular conduits and
virus transmission. Proc Natl Acad Sci U S A.
2010;107(48):20738-43.

24. Fukumoto R, Andresen V, Bialuk I, Cecchinato
V, Walser J-C, Valeri VW, et al. In vivo genetic
mutations define predominant functions of the human
T-cell leukemia/lymphoma virus p121 protein. Blood.
2009;113(16):3726-34.

25. Zane L. Clonal expansion of HTLV-1 infected
cells depends on the CD4 versus CD8 phenotype.
Front Biosci. 2009;(14):3935.

26. Pomier C, Alcaraz MTS, Debacq C, Langon A,
Kerkhofs P, Willems L, et al. Early and transient
reverse transcription during primary deltaretroviral
infection of sheep. Retrovirology. 2008;5(1):16.

27. Satou Y, Miyazato P, Ishihara K, Yaguchi H,
Melamed A, Miura M, et al. The retrovirus HTLV-1
inserts an ectopic CTCF-binding site into the human
genome. Proc Natl Acad Seci U S A
2016;113(11):3054-9.

28. Ducasa N, Grasso D, Benencio P, Papademetrio
DL, Biglione M, Kashanchi F, et al. Autophagy in
Human T-Cell Leukemia Virus Type 1 (HTLV-1)
Induced Leukemia. Front Oncol. 2021;11:641269.

29. Fu J, Qu Z, Yan P, Ishikawa C, Ageilan RI,
Rabson AB, et al. The tumor suppressor gene WWOX
links the canonical and noncanonical NF-xB pathways
in HTLV-I Tax-mediated tumorigenesis. Blood.
2011;117(5):1652—-61.

30. Kannagi M, Hasegawa A, Takamori A, Kinpara
S, Utsunomiya A. The roles of acquired and innate
immunity in human T-cell leukemia virus type 1-
mediated diseases. Front Microbiol. 2012;3:323.

31. Ahmadi Ghezeldasht S, Shirdel A,
Assarehzadegan MA, Hassannia T, Rahimi H, Miri R,
et al. Human T Lymphotropic Virus Type I (HTLV-I)
Oncogenesis: Molecular Aspects of Virus and Host
Interactions in Pathogenesis of Adult T cell

Yo

O\)K.o.h 9 Lg)JU A.'>r.,.Lc

Leukemia/Lymphoma (ATL). Iran J Basic Med Sci.
2013;(3):179-95.

32.Kinjo T, Ham-Terhune J, Peloponese J-M, Jeang
K-T. Induction of reactive oxygen species by human
T-cell leukemia virus type 1 tax correlates with DNA
damage and expression of cellular senescence marker.
J Virol. 2010;84(10):5431-7.

33. Yang L, Kotomura N, Ho Y-K, Zhi H, Bixler S,
Schell MJ, et al. Complex Cell Cycle Abnormalities
Caused by Human T-Lymphotropic Virus Type 1 Tax.
J Virol. 2011;85(6):3001-9.

34.ZhiH, Yang L, Kuo YL, Ho YK, Shih HM, Giam
CZ. NF-xB Hyper-Activation by HTLV-1 Tax
Induces Cellular Senescence, but Can Be Alleviated
by the Viral Anti-Sense Protein HBZ. Emerman M,
editor. PLoS Pathog. 2011;7(4):¢1002025.

35. Yamagishi M, Fujikawa D, Watanabe T,
Uchimaru K. HTLV-1-Mediated Epigenetic Pathway
to Adult T-Cell Leukemia-Lymphoma. Front
Microbiol. 2018;9:1686.

36. Pérés E, Bagdassarian E, This S, Villaudy J,
Rigal D, Gazzolo L, et al. From Immunodeficiency to
Humanization: The Contribution of Mouse Models to
Explore =~ HTLV-1  Leukemogenesis.  Viruses.
2015;7(12):6371-86.

37. Tabakin-Fix Y, Azran I, Schavinky-Khrapunsky
Y, Levy O, Aboud M. Functional inactivation of p53
by human T-cell leukemia virus type 1 Tax protein:
mechanisms and clinical implications.
Carcinogenesis. 2006;27(4):673-81.

38. Ariumi Y, Kaida A, Lin J-Y, Hirota M, Masui O,
Yamaoka S, et al. HTLV-1 Tax oncoprotein represses
the pS53-mediated trans-activation function through
coactivator ~ CBP sequestration. Oncogene.
2000;19(12):1491-9.

39. Miyazato A, Sheleg S, Tha H, Li Y, Jeang K-T.
Evidence for NF-kappaB- and CBP-independent
repression of p53’s transcriptional activity by human
T-cell leukemia virus type 1 Tax in mouse embryo and
primary human fibroblasts. J Virol.
2005;79(14):9346-50.

40. Tha H, Kibler K V, Yedavalli VRK, Peloponese
JM, Haller K, Miyazato A, et al. Segregation of NF-
kB activation through NEMO/IKKy by Tax and
TNFa: implications for stimulus-specific interruption
of oncogenic signaling. Oncogene.
2003;22(55):8912-23.

41. Qu Z, Xiao G. Human T-Cell Lymphotropic
Virus: A Model of NF-kB-Associated Tumorigenesis.
Viruses. 2011;3(6):714-49.

42. Huey DD, Bolon B, La Perle KMD, Kannian P,
Jacobson S, Ratner L, et al. Role of Wild-type and
Recombinant Human T-cell Leukemia Viruses in
Lymphoproliferative Disease in Humanized NSG
Mice. Comp Med. 2018;68(1):4—14.

43, Giam CZ, Semmes O. HTLV-1 Infection and
Adult T-Cell Leukemia/Lymphoma—A Tale of Two
Proteins: Tax and HBZ. Viruses. 2016;8(6):161.


https://rjms.iums.ac.ir/article-1-7259-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-30 ]

44. Marriott SJ, Semmes OJ. Impact of HTLV-I Tax
on cell cycle progression and the cellular DNA
damage repair response. Oncogene.
2005;24(39):5986-95.

45. Hanahan D, Weinberg RA. Hallmarks of Cancer:
The Next Generation. Cell. 2011;144(5):646-74.

46. Lemoine FJ, Marriott SJ. Genomic instability
driven by the human T-cell leukemia virus type I
(HTLV-D) oncoprotein, Tax. Oncogene.
2002;21(47):7230-4.

47. Tarokhian H, Rahimi H, Mosavat A, Shirdel A,
Rafatpanah H, Akbarin MM, et al. HTLV-1-host
interactions on the development of adult T cell
leukemia/lymphoma: virus and host gene expressions.
BMC Cancer. 2018;18(1):1287.

48. Ching YP, Chan SF, Jeang KT, Jin DY. The
retroviral oncoprotein Tax targets the coiled-coil
centrosomal protein TAX1BP2 to induce centrosome
overduplication. Nat Cell Biol. 2006;8(7):717-24.

49. Nitta T, Kanai M, Sugihara E, Tanaka M, Sun B,
Nagasawa T, et al. Centrosome amplification in adult
T-cell leukemia and human T-cell leukemia virus type
1 Tax-induced human T cells. Cancer Sci.
2006;97(9):836-41.

50. Peloponese J-M, Haller K, Miyazato A, Jeang
KT. Abnormal centrosome amplification in cells
through the targeting of Ran-binding protein-1 by the
human T cell leukemia virus type-1 Tax oncoprotein.
Proc Natl Acad Sci. 2005;102(52):18974-9.

51. Yamano Y, Nagai M, Brennan M, Mora CA,
Soldan SS, Tomaru U, et al. Correlation of human T-
cell lymphotropic virus type 1 (HTLV-1) mRNA with
proviral DNA load, virus-specific CD8+ T cells, and
disease severity in HTLV-l-associated myelopathy
(HAM/TSP). Blood. 2002;99(1):88-94.

52. Taniguchi Y, Nosaka K, Yasunaga J, Maeda M,
Mueller N, Okayama A, et al. Silencing of human T-
cell leukemia virus type I gene transcription by
epigenetic mechanisms. Retrovirology. 2005;2(1):64.

53. Miyazaki M, Yasunaga J-1, Taniguchi Y, Tamiya
S, Nakahata T, Matsuoka M. Preferential selection of
human T-cell leukemia virus type 1 provirus lacking
the 5’ long terminal repeat during oncogenesis. J
Virol. 2007;81(11):5714-23.

54. Satou Y, Yasunaga J -i., Yoshida M, Matsuoka
M. HTLV-I basic leucine zipper factor gene mRNA
supports proliferation of adult T cell leukemia cells.
Proc Natl Acad Sci. 2006;103(3):720-5.

55. Murata K, Hayashibara T, Sugahara K, Uemura
A, Yamaguchi T, Harasawa H, et al. A Novel
Alternative Splicing Isoform of Human T-Cell
Leukemia Virus Type 1 bZIP Factor (HBZ-SI) Targets
Distinct ~ Subnuclear  Localization. J  Virol.
2006;80(5):2495-505.

56. Gaudray G, Gachon F, Basbous J, Biard-

http://rjms.iums.ac.ir

1

O\)K.o.h 9 Lg)JU A.'>r.,.Lc

Piechaczyk M, Devaux C, Mesnard J-M. The
Complementary Strand of the Human T-Cell
Leukemia Virus Type 1 RNA Genome Encodes a
bZIP Transcription Factor That Down-Regulates Viral
Transcription. J Virol. 2002;76(24):12813-22.

57. Hanchard B. Adult T-Cell Leukemia/Lymphoma
in Jamaica: 1986-1995. J Acquir Immune Defic Syndr
Hum Retrovirology. 1996;13:S20-5.

58. Graham RL, Burch M, Krause JR. Adult T-cell
leukemia/lymphoma. Proc (Bayl Univ Med Cent).
2014;27(3):235-8.

59. Yashiki S, Fujiyoshi T, Arima N, Osame M,
Yoshinaga M, Nagata Y, et al. HLA-A*26, HLA-
B*4002, HLA-B*4006, and HLA-B*4801 Alleles
Predispose to Adult T Cell Leukemia: The Limited
Recognition of HTLV Type 1 Tax Peptide Anchor
Motifs and Epitopes to Generate Anti-HTLV Type 1
Tax CD8 + Cytotoxic T Lymphocytes. AIDS Res Hum
Retroviruses. 2001;17(11):1047-61.

60. Hisada M, Okayama A, Shioiri S, Spiegelman
DL, Stuver SO, Mueller NE. Risk factors for adult T-
cell leukemia among carriers of human T-
lymphotropic virus type 1. Blood. 1998;92(10):3557—
6l.

61. Tsukasaki K, Utsunomiya A, Fukuda H, Shibata
T, Fukushima T, Takatsuka Y, et al. VCAP-AMP-
VECP Compared With Biweekly CHOP for Adult T-
Cell Leukemia-Lymphoma: Japan Clinical Oncology
Group Study JCOG9801. J Clin Oncol
2007;25(34):5458-64.

62. Hishizawa M, Kanda J, Utsunomiya A,
Taniguchi S, Eto T, Moriuchi Y, et al. Transplantation
of allogeneic hematopoietic stem cells for adult T-cell
leukemia: a nationwide retrospective study. Blood.
2010;116(8):1369-76.

63. Choi I, Tanosaki R, Uike N, Utsunomiya A,
Tomonaga M, Harada M, et al. Long-term outcomes
after hematopoietic SCT for adult T-cell
leukemia/lymphoma: results of prospective trials.
Bone Marrow Transplant. 2011;46(1):116-8.

64. Bazarbachi A, Plumelle Y, Carlos Ramos J,
Tortevoye P, Otrock Z, Taylor G, et al. Meta-analysis
on the use of zidovudine and interferon-alfa in adult
T-cell leukemia/lymphoma showing improved
survival in the leukemic subtypes. J Clin Oncol.
2010;28(27):4177-83.

65. Kozako T, Yoshimitsu M, Fujiwara H,
Masamoto I, Horai S, White Y, et al. PD-1/PD-L1
expression in human T-cell leukemia virus type 1
carriers and adult T-cell leukemia/lymphoma patients.
Leukemia. 2009;23(2):375-82.

66. Kozako T, Hirata S, Shimizu Y, Satoh Y,
Yoshimitsu M, White Y, et al. Oligomannose-coated
liposomes efficiently induce human T-cell leukemia
virus-1-specific cytotoxic T lymphocytes without

V) s ,es 8 osled (Y4oy55 1g5jl) 15Saisja ogle alan


https://rjms.iums.ac.ir/article-1-7259-fa.html

oL T slasho poiid / oS o) iyt 3 | (HTLV-1) £95 T Joho g ioaid gy = Joho (iiSon s

[ Downloaded from rjms.iums.ac.ir on 2025-12-30 ]

adjuvant. FEBS J. 2011;278(8):1358—-66.

v

VN s F oled (Y4 o) 55 15ly 1Saisjs pgle alan

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7259-fa.html
http://www.tcpdf.org

