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HTLV-1 4 R AGMIE =N T VL R BRORIR DO SR LT R T AL A

SRR E ARBEEZ BRESRENHE

WF9e8'S - HAM 1 HTLV-1 AV ZADEMERBYSRRE THY | U AV AR AR Sk
T Yo 2jER(CTL) BB WL DS T ANV ABNB S, TAVAEGR O ~a—)b
121 CTL WEETHAN, 7ANVAHERIZE 515 CTL ORFIEEh>TV Vs
VY, BEAEEE DRFFRIZ 33V T HTLV-1 AV A 813 CTL O RER Z AR L AR & 7R L
CTL OHREMIZEMENEVNEIDE R ANV AOBEENDIRVMRBIZH 0T, SHIZC
TLOKSEERIZ ML CTL DB ILSEHBEZRTIEEME LT, LLEXD, BRENE
BHMEREV CTL RO MEWER LY, £ENTERNICY ANV AHERIZETWD
AIREPEDS RSN, AAEE DRI B W T EBRN TERBICRELZERTANVAD
HERRIZ CTL ORERDO LB RN TOBERET L, HAM OFFE M CTL 48
FADHSEER AL DR E LT RIANADRBIROMEIIIEDFEERD Iz, ZOZLX
D, MRS ED BV CTL EROF M, BRICEFRNTRAELZERY AN A2

BUPEBRL QOB ATREMEDSE 2 o T,

A. BFEEM

HAM TIX HTLV-17 AV ABEREL, ZOZER
HAM FIER L OHREREEBEOR ROR T T
HD, HAM Tl iz HTLV-1 £ Zroliasg
= T UL 38R (CTL) M E S I BLE SN DD,
AN ADFEEYEFITIIN 5T BERGED
RHETHD, TA/VAPEBRIZITHIRRME S | F7iIZ
YAVAEERY CTL OBEXNEETHD, EE
EETOWFEICBWVWTHAMTIIRY 7n—F v
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PEZFERE LT, AREEDOFRIZBW T, EEE
AN TR ELZ HTLV-] RV ANVADFE
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CTL DFRROBEER 24k ML HAM B DR
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HLA-A2 HAM B Tid Tax11-19 B EE 2T
Eh—7"THY, Tax11-19 ¥RA CTL OHEN
BN, 24 il HLA-A2 HAM BEZxtgs
L7z, HTLV-1 7@ A )V ARE TagMan ¥ AT A
Wk BAEERM PCR CTHIEL M, HTLV-I
Tax11-19 45 CTL X HAM BE KA fL) 3
£k (PBMC) % Tax11-19 Hilfi&/ VAL T=HulR iR
TR EIR A G L, IFN-yEEA AR E MR
ANIA YR, 7a—Y A RAN — TR L,

31
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WEL Tax11-19 RFERE CTL OEE TRL TE
He{b LT BRYANAZOWNTITES HAM BFE
FRYMmY 7 8kED DNA ZHiH#% tax fik%E
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Figure 1
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/ Specificity: 85.6%
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Table 1: Characteristics of 181 asymptamatic HTLV-1 carriers pariicipated in the
study,

HCs (=181

Age 465127
Sex
Male 95
Fenmoie 86
*Serum anti-HTLV-] antibody riter  (mean=35D)  x2932.6 = 6447.4
(median) <1024
*YHTLV.I provrus load in PBMCs  (mean=3D)  240.8 + 3614
{nwdian} 82

" Anti-HTLV-1 antibodses were ntrated by the panticke agglunmation merhod.
" HTLV-1 Tax copy mumber per 1x10° PBMC's,

Table 2: Frequencies of genorypes and alleles for the different polrmorphitms of
HAMCTSP associated genes i 181 asyumpromatic HTLV-1 carviers participated in the
study.

Canes Alleia Taoube oL HCs Geoonpe  Muwnber of HCy
TVFt 363 A 8022 " A 1E3E M
[« 824779 AC L)
cC 126 (2833
or} 342 el gl
SDF-1 =501 [ 341 {86.6) &G ST
A iy GA 313
AA WAL
sotxi 34 wal 8l
HLA-Cw*93 Fositive 2G4
DEEITE IR
wotal 181
HLA-A*0? positive $4135.9)
nepative 17 {646}
touad 183
Tex sudgonp DT A B
sdgop B 64 (7045
fotal 188

"Numbers 3 parentheses are paroentage.
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Table 3: Bese-fit logistic vegression eqguation for the risk of HAMTSP in ihe
Kagashima HTLV-1 infected cahort (n=402) (Vine et ol, 2002),

Factor, condition

ln(odds of HAM/TSP) Odds mtio (P}
Constant -1.718
Age —(0. 143 xage) (0003 xnge?)
Provirus Joad ~{0.460x10ad)+0. 487+ load")
TNF-0 ~863A° <3.037-{4.616xload)+ (1.4 T6xload™)
SDF-1 +801GA -0.8D8 0.45 (0.042)
SDF-1 ~801AA -1.689 0.18 (0.003y
HLA-A*027 ~0.638 (.53 (0.043)
HLA-Cw*08” -0.894 041 {0.046)
HTLV-1 subgroup B -1.587 0.20 0.0173

Worked example: an HTLV-1-infected individual in Kagoshina, 60 years old, with a logyn
{provinus load) of 2.3 with the genotype TNF-u —863A™, SDF-1 +801A4. HLA-A%0Y.
HLA-Cw*08". HTLV-1 subgroup B has a predicted b odds of HAMTSP of ~1.716-
(0.145-60) + {0.003-607) + (0.46+2.5) + (0.487%2.5) + 1.057~ (4.616+2.5) = (1 4764259
-1.689-0.894-1.587=1.14975. That i5. this HTLV-I-infected individual’s odds of
developing HAM/TSP =exp(1.14975) =3.157403

Table 4: Couparisau betwson the odde of HAN audd chiuical findings

High odils (20.°8) __ Lowodds (:0.78) _FValie __ OR 98¢ (I
u=i8l ne6s PR

Age (Yenssj 3542108 ars1n <0001 N NeA
Sex (MaleFeunter 3336 6230 041 NA NA
Aot HTLV- L antiboodies SIILTe 94937 ISEIE2SBRT <0001 NA NiA
HTLV.} peovinm load® 5051 2 4530 60+ 1016 <0001 N:A NA
Britk poretias tendon rellexes 24248 s 0836 218 1L
Absens superiicial abdowinal seflexes 0088 181 09734
Tnereased arnsy Bequency €210 vimes  dag') 015 136
Tncreased nosmr (22 ties - vight ) 238 14
Skin levion 250 108
Superficial {yuph uodes swelling 093 1
History of blood nansftion a80 a6
Family listory of HAM-TSP or ATL 053 096

NZA‘uotapphicable  The values are shown as rhe taean = 5D
" Aati-HTLV:] aniibodies tese trtrated by the partiche agghurinarion weibod.

“HTLN"] tas copy comber per Ix10° FBMCx.

Table §: Compatison between the odds of HAM and Iaboratory findings

Odds of HAMTSP >0.78 «0.78 Plahe
Counts of Blood Cells ] w=ild
WBC 58300+ 3481 4 55609+ 13332 Q.36
Lymphocyte 1640.1 27081 §72L525370 0.3
(0] 04393 318286 027
Abnoral Lymphoc e 172790 19.0£38.4 0,011
% 0.88£1.23 038077 0810
Atypical Lynphoeyte*s 326532 368632 0.66
[ 0485 £1.02 088123 102
Chusier of Diffeventiation =g =104
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HTLV-l infection and the nervous system

Utano Tomaru, Yoshihisa Yamano, and Steven Jacobson

Introduction

The human T-cell lymphotropic virus type I (HTLV-1) is an exogenous human
retrovirus that infects 10~20 million people worldwide (Poiesz et al., 1930; de
The and Bomford, 1993). This virus has been demonstrated to be the etiologic
agent in adult T-cell leukemia (ATL), a progressive neurological disease called
HTLV-I-associated myelopathy/tropical spastic paraparesis (HAM/TSP), and
other inflammatory diseases including uveitis, arthritis, myositis, and alveoli-
tis (Uchiyama et al,, 1977; Gessain et al., 1985; Osame et al., 1986b; Sugimoto
etal, 1987; Vernant et al., 1988; Sasaki et al,, 1989; Ohba et al.,, 1989; Nishioka
et al, 1989; Morgan et al., 1989; Sato et al, 1991; Mochizuki et al, 1992;
Higuchi er al, 1993; Leon-Monzon et al, 1994; Terada et al,, 1994). While
HTLV-I persists throughout life, fewer than 5% of individuals infected with
HTLV:I develop ATL or HAM/TSP, and the vast majority remains as asymp-
tomatic carriers (Uchiyama, 1997). For nearly two decades, HTLV-1 has been
studied because of its association with a broad spectrum of virus-related
diseases including hematological malignancies and inflammatory disorders;

however, it is still unclear how HTLV-I infection induces these different
diseases in a subset of infected individuals.

This chapter will review the biology of HTLV-I and current approaches
for understanding the immunopathogenesis of HTLY-T-associated neuro-
logical disease. Based on recent studies, virus—host immunological inter-
actions, specifically cellular immune responses of HTLV-I-specific CD8+ T
cells, have been suggested to play an important role in the pathogenesis of
HAMV/TSP. A more complete understanding of HTLV-I and host immune
responses will allow for the development of immunotherapeutic strategies
for the treatment of this chronic progressive neurologic disease.

Biology of HTLV-I
Genetic structure of HTLY-I

HTLV-I was the first retrovirus known to be associated with human disease.
"HTLV-1 belongs to the Oncoviridae subfamily of retroviruses, which

Provirus
LTR gag pol env pX LTR
Viral protein pl9 Reverse transcriptase  gp46 p40tax
p24 RNaseH gp21 p27rex
pls Integrase p2lrex
Protease

mRNA

gag-pol mRNA

env mRNA N .

Fig. 23.1 Structure of HTLV-l. The HTLV-| proviral genome has the gog, pol, and env genes, flanked by long terminal repeat (LTR) sequences on both sides. A unique
structure is found between env and the 3'-LTR, which is named the pX gene and encodes the regulatory proteins p40tax, p27rex, and p21rex. Three major mRNA
species have been identified for HTLV-I; full-length mRNA is utilized for synthesis of gag and pol gene products and is also the genomic RNA packaged into virions.

A single-spliced subgenomic mRNA encodes the env gene product. A second subgenomic mRNA has two introns removed (doubly spliced or completely spliced) and

encodes the tax and rex gene products.



