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Higher Expression Levels of Alternatively Spliced pX mRNA
in Human T-lymphotropic Virus Type I (HTLV-I) Asymptomatic Carriers
Positive for Antibodies to p40t* Protein

Miki HiraTA

Department of General Medicine (Divector : Prof. S. Kashiwagi),
Kyushu University Hospital 71, Fukuoka 812-82

We cloned and sequenced complementary DNA (cDNA) of human T lymphotropic virus type
I (HTLV-I) pX gene mRNA expressed in peripheral blood lymphocytes of asymptomatic carriers
and searched for a possible correlation between HTLV-I pX mRNA expression levels to viral
load and anti-p40'* status. Nine cDNA clones had four alternatively spliced forms of mRNA,
three forms were identical to the reported cDNA sequences. One cDNA clone contained a novel
splicing acceptor site, thereby indicating an unidentified form of pX mRNA, termed as
pXAl17A37. These results, together with previous observations, suggest that HTLV-I has
complex pattern of splicing. The expression levels of the five pX mRNAs, pX, pXA17, p217*, orf
II, and pXA17A37, were examined in twenty-one asymptomatic carriers. Alternatively spliced pX
mRNA species were detected in all the carriers . Semiquantitation of pX mRNAs revealed that
pX and pXA17 were the dominant mRNA species among alternatively spliced pX mRNA. All pX
mRNAs but the orf II message correlated with amounts of proviral DNA significantly (p <0.05).
The levels of proviral DNA and mRNAs were significantly higher in anti-p40** positive carriers
than in negative ones. These observations suggest that the alternatively spliced pX mRNAs are
expressed ubiquitously in the peripheral blood lymphocytes of HTLV-1 asymptomatic carriers
with complex pattern of splicing and that the presence of anti-p40'** may be a marker for a higher
viral load and viral replication levels in HTLV-I asymptomatic carriers. Our observations may
explain previous finding that the carriers rate is higher in the offspring of anti-p40'* positive
mothers than those of anti-p40** negative mothers.
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Human T-lymphotropic virus type I (HTLV-I)i&
HEAOHEEHRCRIRLZSAT L o v LA
o202, pg A T MifgE I (ATL) OBEY A VA
L ahoe, HTLV-I BEERERE (HAM/TSP) ~
OEELEFHSINTOBEM, ZOTVA VAT /) LIEZ
pPXEMIEN2HELERFEREBFL TV 3,
HTLV-1»0EE3Nn2 3BEORNADS 5, 2%
It splice ¥ 1L7- tax/rex mRNA &, HTLV-1 %/ A
D pX BB E2 S 7:® pX mRNA EFEEN TV 325,
Z®pX mRNA 4% &b 3BEOERE, b

tax (p40'™¥), rex (p27°°%), p21I"™* EHZ I —F LT
228303930 7 & DEMOP T pd0**EH, M7
VAEE LT N A ERIC X D integrate SR TW3
HTLV-1#EFO LTR K@%, VA4 VABERERFOE
B A NVAKEEREEL 2D, MO IL-2 % IL-2
Ve 7y EOBEFEE, ARELATIL-2
RIL2vEe7y—2ErEE by 2BEER>Z L
BEHSMCINTWS, F7-p27"=EHIX, splice D
FEcEE T2 I LBHISATWS, ZhsOEETF
DEMACTERZ, YA NVADOEERRYL 72 THIFED
EEBECEERFREEZRLLT0WEEEZONTE
D, ATL OREBBIC b BEIBEEL T3 Z L sl
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HTLV-1 BB S b FHH, pd0 BHINT
L Hitk (p40== HifE) b0 Z L BHI SR, pa0e* Fifk
BHEORD» S &£ F N FHROFTBPBERSE L EVS
WSS, p0=* HikOFR L BREMY & OBISRE
BNTWBE2, LUlzdt-> T, pX mRNA OFEBIZ DWW
THETT 5 2 ik, HIVRRERE SRR
BOTHEERZILLEZONS,

ZhE T, BEPiAE P northern blot k& Vo 7z
RERDFETY A NVABEFORERRIAS SN TW:
2, ATLEEZERF v+ U7 OKRMEIMY > NFH» 5
HTLV-I RNA R HTLV-1HESRHE s 2 &
BEAERDoTz, 20, ATLEBER: vV TR
MY N REDESN D VA VABETIMETH-
fetzdd b Lz, L L, polymerase chain reac-
tion (PCR) B:0sBAZ S T & kED mRNA %2#
HT 252 ERNEERNESZ ERD, WA 3% splicing
form % % D pX mRNA 2 I /272730, I 5,
ATL B&E® HAM 8%, ¥+ VY 7OXRMEMY > 8k
»5bpX mRNADRBEPRENDZ LS R -
7o1229039 U LixH s, Fv ) TRETEED pX
mMRNADBED LS WHAL, EARKEERO>» I
oI INTHLERY,

ARG T, EEMREF ¥V 7 ORMIMY >3k
FvwT, HTLV-I pX mRNA OFFIZ DWW THRETL
7z, DR, HTLV-I1pX mRNA @ ¢cDNA ® 7 o
—Z V7B L OEERSIEN T, TG ENT
Wiz mRNAWHZ TS ECRESRTOHRVEF LY
mRNA 2#H L, HTLV-IpXmRNA »3%#t7¢ splic-
ing /¥ — v EEOZ LARENI, X iz, HTLV-
I pX mRNAODERBEER2FARZ oI, £ pX
mRNA O splicing junction RN L 754~ —%
EE L, PCR&IC LD pX mRNA OFEEETo 7z
& 22, ZEpX mRNA X% ¥ ) 7 OFRMMY >/ Ek
ZEBRCHEEL TW3 Z o8BI L 72, pX mRNA
DOFHE L pa0=* FiEDHEE & OBSHE, Z L T provir-
al DNA B L OB EIZ DWW T HIRA L 72,

HEBLUFHE

1. X%

A0 PIOEAAHTLV-T %+ ) 7 &#5d&R L Uiz, 3t
REZ2FEH S 5 EORBEBEF, ATL, HAM/TSP
HBwidflio HTLV-1 BEER 2 Ebe 3 L 5 %,
FRIRIERPRET — 7 2RO R OHREREEF V7T,
ZDI 5B, 961 p0= FilkkgHE T, 12 Bli3RETH

o7, MNREOEFRICOWTIE, Table 1i@RL7:,
p40t* FiiR OB, BiEAE TR, MO [
BREL VU NBHRBCERRERRED R, o T,

2. cDNA O&R & PCR#I & % pX mRNA @
HiE

LSM i X D 3Bz 10 B ORI Y > 2SFR
519, Total RNA % acid guanidine phenol chloro-
form methods® THiH L, first strand cDNA & ran-
dom hexomer & reverse transcriptase % A V> T
total RNA X D& L7 (SuperscriptTM Gibco-
BRL, Gaithersburg, MD)'®, ¢cDNA % RNaseH T#L
Bk, PCREZUTOZEGTITo /. b, 10mM
Tris-HCl (pHS,0); 50mM KCl; 1.5mM MgCl, :
0.01%gelatin; 0.2mM dATP, dGTP, dCTP,
dTTP; 2.5 B/ Taqg DNApolymerase (Perkin-
Elmer Cetus, Norwalk, CT) & 0.5pM @ HM5, HM3
primer 2& 1 50 ul D KICERKIC cDNA #0%, pro-
gramable thermal cycler (ASTEC, Fukuoka, Japan)
T30 Y1 7 VDG 21T - fo. HM5, HM3 primer @
HEEFIF X Table 2 &2, LB DV Tid Figure 1 iIZ7R
L7, RIGOWESMIE, denaturation 28 94°C T 1
4%, annealing %8 55°C T 1.5 43, extension {3 72°C T
253% 30 %14 7 VT 74, 72°C T 5 43D extension
2fTo7:. LT, PCR RIGEW % 1.5% D7 H v —
AFNVTEBRREL, TFY AT O~ FL @,
BOMRESN T TNy PR L.

3. pX cDNA O u—= 7 & EEEF OFeH

TA cloning kit (Invitrogen, San Diego, CA) #
W, caseb & case 18 @ PCR E# % pCR1000 7>
A FPRZY—Rr7u—=v LY, FFTRXIF
DNA »KBEODOZ7u—> X DHHLY , 10ng D7
Z A X F DNA % PX1 & PX2 @ primer THIES %
ZEiZk->T, HHD pX cDNA fragment ODFHHEIZ
DWTHEFE L7z, PX1, PX2 primer O ERF] ix
Table 2 iz, fiEX Figure 112:L 7z, HEEEHZ,
FITC-labeled M13 universal & reverse primers,
auto-cycle sequencing kit (Pharmacia, Uppsala,
Sweden) % fv>7z Dideoxy sequencing reaction &
X o TH7:, D cDNA OEHEFFII T CleRHRI N
Tw3 HTLV-I @ sequence & [hig L2033 HE4
BEIL, LATK-1 kkfo7e,

4, PCR ¥R & %% pX mRNA DFE

HTLV-I %+ U 7 ORMM Y > SBRICHHEL T
5% pX mRNA 2[FET 572912, 2EREED PCR
# 17 o 2. PCRIZ A v» % primer ® AS1, AS2,
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Table 1 Demographic data and levels of proviral DNA and pX mRNAs expression among HTLV

-1 carriers.

Number Number of Anti-
of WBC CD4/8  Lymphocytes 40tax
Case Age Sex (/mm®) b (f mm?) p

Anti-  Proviral mRNA(copy/105¢cell)
HTLV-I ~DNA
titer(2?) (copy/10%ell) pX  A17  AI7A37 orfll p2le

1 8 M 5600 1.7 1570 +
2 63 F 5600 18 1620 +
‘3 66 F 6100 12 2320 +
4 8 F 4900 18 1810 +
5 87 F 3800 15 1370 +
6 98 M 4300 2.0 2800 +
7 57 F 5400 32 1670 +
8 8 F 3600 1.0 1120 +
9 86 F 3400 16 1500 +
10 60 M 4800 14 2930 -
11 82 F 5060 1.9 1110 o
12 85 M 3300 16 1020 -
13 82 F 5000 1.8 1850 -
14 78 F 5700 1.9 1480 -
15 81 F 3800 0.8 1750 -
16 81 F 5200 15 1610 -
17 74 M 5000 NT 1700 -
18 81 F 7700 2.0 1620 -
19 83 F 5600 1.8 1340 -
20 74 M 5400 09 1780 -
21 86 F 4200 14 1600 -

1000 100 1000< 10 100 100
100 100 100 1> 100 10
10 1000 1000< 10 10 100
100 10 100 1 1> 1
1000 10 100 1> 100 10
1000< 100 1000< 10 1> 100
1000< 1000 1000< 10 10 100
1000< 1000 1000< 10 1 100
1000< 100 1000< 10 10 100
100 10 100 1 10 1

1 10 10 1> 1> 1
1 10 1 1> 1> 10
1> 1> 1 1 1 1

100 10 1 1> 1> 10
1> 100 10 1 1> 100
10 1> 1> 1> 1 10
1> 1> 1> 1> 1000 1

100 1000 1000< 1 1> 100
10 10 1000 10 1 100
10 10 10 1 1> 1

1> 10 100 1 1> 10

NN NONNNGO s 3003w w S oo

NOTE. WBC, white blood cell; NT, not tested.

Table 2 Nucleotide sequences of the oligonucleotide primers used for PCR amplifi-
cation of pX ¢cDNA or proviral DNA.

Primer Sequence Nucleotide position Orientation
HM5 5-CATCCACGCCGGTTGAGTCGCG-3'  400-421 Sense

HM3 5-AGGAACTGTAGAGCTGAGCCGAT-3 7509-7487 Antisense
PX1 5-ACCCAGTCTACGTGTTTGGA-3 7341-7360 Sense

PX2 5-TGATCTGATGCTCTGGACAG-3’ 7460-7441 Antisense

AS1 5-CCGCCGTCTAG/CTTCCTGGTC-3*  461-471/4993-5002 Sense
AS2 5-CCGCCGTCTAG/CCGCCAGTCC-3 461-471/5010-5019 Sense
AS3 5-CCGCCGTCTAG/CAGGTCCTCCG-3"  461-471/7227-7237 Sense
AS4 5-CCGCCGTCTAG/CCCACTTCCCA-3  461-471/7302-7312 Sense
AS5 5-CAACACCATGG/ATACCCAGTC-3  5173-5183/7339-7348  Sense
AS6 5-CAACACCATGG/CCCACTTCCCA-3’ 5173-5183/7302-7312  Sense

AS3, AS4, AS5 X, ZhET®EIN TS HTLV
-1 OFEAELT L SEE S 7z cDNA OEFEAENY % 5
AR L. Zh SO primer DHEEFETF 3 Table 2
2, % OfIE X Figure 1 7R L 7z, HM5, HM3 primer
T 1 BREEOEIEETY, Z2ORIGEYO—IE 3 ul)
ZRWT, ZRZFhO 5primer (AS1, AS2, AS3, AS4,
AS5) ¥ 3’primer PX2 T2 EBEE D PCR 217 7z,

PCR 12 25 ul DR TV, RGO IEETR U 72
EYTHB, BESRMIX denaturation 23 94°C T 147,
annealing %% 56°C 1 43, extension & 72°C T1 4%
0V A ZNBHBNBIZ A0 VA 7NV To Tk, T2CTH
43D extension 21T- fo. FIGEMZ1.7% D7 4
—AFNVTEBREEL, tFYVLATuvA FRER,
BEmRNA O RORE%R{To 2. Bohi-z o
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Schematic configurations of alternatively spliced pX mRNA species with locations of primers used

for the PCR amplifications of each HTLV-I pX mRNA. A. Genomic organization of HTLV-I
provirus and HTLV-I mRNAs. B. Five alternatively spliced pX mRNAs. The pXA17, p217, and
orf Il mRNAs have been reported by Berneman et al. #. The pXA17A37 was characterized in this
study. Numbers indicate nucleotide positions at the RNA splicing site. Nucleotide number refers
to the published HTLV-I genome sequence by Seiki et al. *¥. C. The locations of the primers. The
arrow heads indicate the 3’ end of the primers. Broken lines represent continuity of the primer.

—> DIz X, orfll mRNA YT 2 b Dok
72DT, BEa Yy bu—niZid, orfll mRNA BUAD
ZE mRNA 12443275 X3 FDNA %, Bia
¥ bu—aizid HTLV-1 g oFRMEIm Y > 8Bk
5E 57z cDNA 2Bz,

5. 5D pX mRNA O¥EE

A L7z cDNA % template £ LCTHWS 2, i
ZhO* %) 7D cDNA B EELT 5012, {3k
HSHAVSNTWS g-actin 7 & 2IE%{T - 7222,
Bl%, B-actin cDNA fRBY% primer % AW T 25
ul DFRT 20 ¥4 7 VD PCR 21TV, FDOHEIFE -
B-actin cDNA DY Rz F Vv ATu~wA KT
ROEINDEEI L > T, B 5Nz cDNA DBRE R
EL, ZLT, 2RZFhDF vV 7D cDNA E»n—
EWxd X5 HHIELZED cDNA &, BBHEDa >~
Mo — 752 & R DNA 2HWT, BiIRL72&8T
1EBFEE®D PCR 2fTo 72, ¥ 512, ZORIGEY% 5
£, 255, 125 5 AL, 20550 2] % 2 B

H® PCR 7z, 2 BREEEH D PCR i3, 25 ul DR T
17w, primer BZHIARL72ED TH 3. £ mRNA @
B3, BREBNCL-oTR/OALF YV TONYRFD
HER, BABROIY I O—NVTSAIFONYFD
HMELIE TS X o THIELD, AS4 & P2
primer THEIE & 2 mRNA (orfll) X275 R 3 K2
BohTwirwOT, KI1 79 Z 3 F DNA (p217Y)
OFEREROTHEL ., BRENIZDNANRYFO
BERTIAIROIC—ETRULY, FEAEN
YEBSELNBWEEE1I>EL, Thns 1, 10,
100, 1000 2 ¥ — 4 B&FEW243+1), 1000 2 ¥ —LAED
BE 1000< ERR LI,

6. pXAl7 mRNA & pXA17A37 mRNA D[a]kFsE
=}

pXA17 mRNA & pXA17A37 mRNA ¥ 2 % 7
splice 323, figure l D BWiRT LS 1HFEHD
splice DFERIX & - 72 { A LT, pXA17A37 mRNA
D 2 FHE®D SA (splicing acceptor site) 23 37 HET
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BeFhTns, Z07H pXAl7cDNA 2R T 5
7> ® 12 5'primer &£ L TAS2%2 w3 &,
pXA17A37cDNA MHEFFICHIEI NS Z x5, L
72585 T, 200 cDNA BEALREESTHIESh T
LRSI DIZ, $l:7 PCR #1To 7z, Bk, 1B
fEH @ PCR % 5primer AS2, 3'primer HM3 TfT\>,
2 B¥FEH % 5'primer 28 AS5 % 3 > 1k AS6, 3'primer
B PX2 TiT- 72, Z®PCRTIX, pXAl7cDNA &
pXAl7A37cDNA @ 2 BEOKIGEB/{EO NS Z
iz, STHERIWNES 1D L 63X VB
HWIBENTWELEHS N TE S, PCREWIZAE
B 7 M a— A7 VTERKEE, K7 (pXA17) & K3
(pXA17A37) 735 A & F DNA O#R2EHEa > b o
— e UTHEKL T,
7. pX A% M7 proviral DNA OFEE
7/ 2 DNA X 10EORMIM Y >~ 38k X DL,

ZzhZho DNA BE BPOLER % v T 260 nm O
BHFE W X > THEL 7=, w2 DNA &iX 700 ng T
B-actin IZ & BIIETY > SN OEEEIT- 12,

1 E#REH @ PCR iZ, primer & L ¢ PX1 & HM3 #H
V>, denaturation 25 93°C “C 1 43, annealing 4% 56°C ¢
1.5 4, extension X 72°C T2 43% 30 ¥4 2 M{To 7z
#%, 72°C 54D extension 177z, Bita v bo—
NELTIE, BRIED7Z X 3 F DNA (K35) % FEE
FHRL, BUCEETPCRLI-bDEHW, 3561,
1B E ORIGEY % 515, 2515, 125 f5cHHL,
ZD5H5D2ul % 2EBEEO PCRIZAWR. 2EBE

HDPCR X, 25l ® F& Tprimer & L TPX1&k
PX2 %A\, denaturation 23 94°C T 143, annealing
»355°C T 143, extension X 72°C T143% 20 %4 7
MTo I, 72°C T 543D extension 21T 7z, Kt
EME1.5% D7 Ha—A 7 VCERKER, 7Y
vA7avwA R TCREINSD, & proviral DNA O
AR, BEREKENC Lo TREONZF+ Y T O
YROBER, BABOaY bu—VTIRE RO
VROBE LT I LIck o THEL -, BIES
N7 DNA XY FOEER TSI RAI FOavr—KTR
U7eds, BEAENYEBBLNEWESEE21>LL,
Zh» 5 1,10, 100, 1000 =2 ¥ —D 4 B w5317, 1000
a - EDBHE 1000< L FR L. HTLV-1 kR
Zufildn S B O NIRMEIMY 8k X DL 727 7 &
DNA 2fla > b —AE LTHWE,

8. IMIFFHIRE

HTLV-1Hitki3, PAEERWTHIEL, western
blot ¥ THESR L 12393, HTLV-I fifkfiiix, PAET
It 2 R AR OSEE A v, &7z, pl0*
Pitkix, ELISA 3. CHIEL 7223, PiFCiL, T2k
E@ HTLV-I Tax BiaF 2 HEERL - ABE R
] U 72, recombinant @ pd0®* & H % F v 7237,
HTLV-I B OERNE DOFH B & CEHEREZ %
EL, POECEERED IE2MA T EE, 2y
A7EE LTz

9. BEETRRENT

5O pX mRNA FEHRLV AV EORT & OF

- 38 3 8 3
9 583 g5 28 &Bp R g 5 g
: Wiy e ery [ 1E v
AATK
4 A pX
Yis -A pX
Y24 —T A A—A pXa17
Y43 A pXa17
K35 A-G G pX
K7 —cC A pXa17
K42 T T A pXa17
K11 p21rex
K3 c— A pXA17A37
Fugure 2 Structure and nucleic acid differences in the isolated cDNA clones from the AATK sequence.

Numbers on the top indicate nucleotide positions of substitutions. The vertical arrows depict the
RNA splicing site. SA, splicing acceptor site ; SD, splicing donor site. Horizontal lines indicate
nucleotide identity to the reported HTLV-I sequence®®.
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ik, Spearman’s rank test % f\THRERITo 2.
%72, pd0** FifkDEE K L 2 EHFOEE, Mamn-
Whitney test & chi-square test W THREL .

x B & R

1. alternatively spliced pX mRNA ODf##fF

case 5 & case 186G 617z 9fHD cDNA 7 0
— > OEHEFF % Figure 2 1R L7z, Th oD
13, 4TS splicing DEABEZTNTEY, 3EE
BINETRBEINTWEBE L 22, Hit,
37—uy (Y5 Y18, K35) & classical 7 doubly
spliced pX mRNA —HLTBH®, 4 70—

(Y24, Y43, K7, K42) i& Berneman? 5b5RE L7z
pXAl17 mRNA & @ — T, K11 7 0 — > {& p2l™
mRNA t—BLTwiz, LT, K3 7uo—rid4d%
THREIN TR WH L splicing DR E#H 5,
pXA17A37 mRNA @i L7z, 2O cDNA X3 DD
exon 2¥ib, BEIDexon XV A VAT /LD 471
FERBETRDLY, 2%FBIX5010 FEE» S 5183 FHR
T, 3FHDexon IpXA17T XD ITHEETHD
7339 FIEEL S E M, Z O 2FH O splicing
acceptor site X, FETHSNTVWRLEHFLLH DT
H%, pXA17A37 mRNA BT —F T 2EHIX3 OF
L, BOIOEMIS p27 OBIE > (5124 BIHEH)
T ¥ %, frame shift 232 FH D splicing junction
site TRRZ D, ZOFIWDT 3 /ERECHNIZ p40=* & —
3 5., 2EBEHDEAI, p0™ OB/ F (5180 F
HHE) T ¥ Y, frame shift 23 splicing junction site
TBZY, FOTHROT 2 /BES)IX p277* ¥ —&7
%, 3BFEHOEHII P21 LA—ThH 3.

2. pX cDNA HEHEFIO intrastrain variation

EEFEY DT 217 - IR T2 T I HDBREE
ENTHONT, 2D b caseld po6B{ESNTZ4 DD
rsa— (Y5, Y18, Y24, Y43) T, Y24 7 u—>
2O A IEOERBRED bh, LD 3 7a—iti3E

Bi3sdbol, ¥lccase b hoEohi-520 7 a—
> (K3, K7, K11, K35, K42) 2iddbb¥ T 6 HDOZE
EFEb o, FOEEDZDIT—VDHITE
FL, 220D 70— BEDONLIERIZ Do
o R, RIREDOEREIZ 9/3513( 1 HHEIW D % 0.26
%) T, ZHix TagDNAKRY X5 —Ferror £ LT
BEINTWBIRIVDLEVWDDE 11D, /22
DEBRLZTHWEPCRTR, £/ 7u—F ik
cDNA %33 3 & 1D X 0.033% DER b
BIEBDPoT RS, Lo, HELRDIF L
AER, 7u—VRHIEWE7o—UEOSEEC X
STELCRLE DEEZ 5N 3, LTR, env, pX SHERD
EEFIZNTN2/450 (1IBEWCD X 0.44%), 4/
1435 (13EFIcD % 0.28%), 3/1628 (1iEHEIKD &
0.18%) T, O3 b 4HDEEERSHEESNDE
BHDa— FEESICH 5. Table 31z, HEOERIC X
S TBIBEWEIND P27 L pA0™* D7 3 B
B R LD, ZORZRELRET RricEb siE
TELBDONT,

3. alternatively spliced pX mRNA O} EE
Table 1125 %D pX mRNA O EEDER»
KLV, TRTCONEHFHIZVWTA» 1 EEO X
mRNA 23388 5172238, HTLV-1 ORI Y
> oSERD & D cDNA TR S sk 72, 5BED
mRNA OREEXEAB THRLTH 225, pX &
pXAl7 D2 DD mRNA BIE LA EDBITHEL T
Wiz, 7z, 1BREE & 2 BREE O PCR Y1 7 VE
ZAECH T2 E D250 mRNA ZFRTON
HEWEDON, IO L hd Zh s 0 pX mRNA i
SEEREMEF v U 7 ORMINY > BRCEECREERL
T3 ZEDPALIIE 57z, & 51T, pd0=* FiiEE#:
FOBD > §HIX, 550D mRNA DT pXALT7
mRNA B3R EECHKEL TH Y, pd0= FrikpetEa)
THIEEAYHpX & pXAL7 mRNA % &E W HH
LTw3Zenb, MERESY )7 TEsEED

Table 3 Nucleotide substitutions of ¢cDNA clones within coding regions
and resulting amino acid changes.

Amino Acid Change

Nucleotide Nucleotide
Clone Position Substitution 27T paQtex
Y24 7358 G to A Silent Gly to Arg
7381 G to A to Asp Try to Term
K35 5175 A to G to Ala —
7454 C to G to Met Gln to Glu
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Simultaneous PCR amplification of two
cDNA species, pXAl7 and pXAIl7A37.
Lane A, control plasmid K7; lane B, con-
trol plasmid K3 ; lane C to H, case 6, 7, 8,
13, 19 and 20 listed in Table 1. Molecular
size in bps are at left.

Figure 3

pX MRNA ©3 % pX & pXAl7 mRNA 237 pX
mRNA Th 3 Z EBRBEI NIz, ZRIIHL T, orfll
r pXA17A37 mRNA & pX & pXAl7 mRNA & th
NTZ ORBFR B o T2, 72BN 1 B, pX
& pXAl7 mRNA BBRHEVARVUTTH D 5455,
orfll NEEIWHEL Twiz, TONREFIZ, plo=* i
AW TH - 1228, ORI~ THTLV-I
PRI LA M B o Jz, p217* mRNA 2D
WTRENRFZED 51, pX & pXAL7 mRNA O
B BNROCBEABMTZORBEERCH D ELR
Bote, T2 TEHRL TS, Koralnik?? 512 &
> TIRE I N T3 pX-rex-orfl (Rof) & pX-tax-
orfll (Tof) @ 2 >® mRNA 1%, 5EZH 5O splic-
ing junction iZ 4 R ¥ % primer % A\ 72 PCR Tk
MH & h o %z, Koralnik 5 O#4E TH Rof &
Tof mRNA BFEEZHRTF ¥ U 7 TORERR
f£<, Rof & Tof mRNA X pX % pXA17 % p217*
mRNA ZHERTF v ) 7RETE, HFHENIEND
PpH LR,

4. pXAl7mRNA t pXA17A37 mRNA OD[EIE#E
&

pXA17 mRNA ¥ pXA17A37 mRNA % [6 B i
PCR THIB L 1=#E3R % Figure 3 IR L, ZhZh
® mRNA O splicing junction 1255 HJ72 primer %
w7z 2 BeBEH © PCR OFER, pXAl7 mRNA 5
BWEESh 2Ny FRIT0EEOE S THE S R,
pXA17A37 mRNA »SBEIES N 5/3> Fid 133
THRHEIN B, case 6, 7, 81X EE TpXAl7
mRNA #3558 < FER U T /F172748, 2D 3HITik 170
WEONY PPEIBH I N7z, Fizcase 13 Tl
pXA17mRNA & pXA17A37 mRNA 2SE U< ¥

BLTCwBlTh b, 4EOD PCR TpXAl7 mRNA
D 170 $HFE L pXAI7A37 mRNA @ 133 ED 2 XKD
Ny ROFEBEOES TR E Tz, case 19 BESE
T pXAl17 mRNA #31000 2 £—, pXA17A37 mRNA
2810 T E—DOFITH 25, EROEEED 170 HED
NY R IBZEEONY F LY T LS h,
case 20 T EH 5O mRNA b RBHEBMEL, 170
EoNrFoaBshz, D EOFER XD pXAlT
mRNA %883 2B, pXAL7TA37 mRNA OFEIZ
LAEEL, $ERE T pXALT mRNA OFERBEY>
D, pXAl7 mRNA BROREENAKZERI2DT
BB ER 0T,

5. pX $EE % Fi\v 7z proviral DNA O¥EE

pX 4Hik % Fv> 7z proviral DNA O¥EBDOFER %
Table 1R UL7. genomic DNA 700ng ##kHz
HTLV-Iproviral DNA 2¥EE U748, ZDFERK
HEEDF»S 1000 2 —D EF THRLZo72, 21
Bl e fliz10 2 E—UTFThHo 722, Zhizedl
pa0tex HifRRMER 72 - 72, proviral DNA I, ¥EiEY 1
INEERERT LT NTORRE KRS, Rk
DOEEBTHTLV-IEEFAORMIMY >~ 38k» 5 D
DNA Ty Fi3H s vy, BEE OIS
Zehidholz,

6. pa0*HikDEHE I L 5 pX mRNAE &
proviral DNA £ D%

pd0ex FLEDEEI L % 5 D pX mRNA OF
HE% Figure 4 ®panel ARSEWTRLK, £D
mRNA & pd0=* FkBEGI G EEREFEICF
L TE DY, Mann-Whitney 7 A M2 & 2 EEERE
TiRZNZH P H0.008, 0.002, 0.035, 0.052, 0.053
ThHot. Lizd->THTLV-I 7 A4V ADEEREHE
1%, plo=* PG F v U 7 BBMEF ¥ ) TICHART
SOERTHL I EPRBEINT, F 72 pd0 kD
Bz X % proviral DNA BEDEWIZDWTH, Fig-
ure 4 O panel FIZRLTW3H, VA VAEELTD
A0 HLRBE M D M E L Z LSS o T2,

7. %% pX mRNA :fhoRT & DREE

Table 4 i % pX mRNA & ZA T OBPEGRE

(coefficient) 3 & UF Spearman @ rank test 12 & %
p-value Z/R U7, 5D pX mRNA OFKREIL,
G, AIMERkE, Y > SEREL, CD4/CD8 thk OficE
BrEEPED B o7z, pX B LU pXAl7 mRNA
13, proviral DNA 38 X U, p40=* i OD fE & ©
HMAEBEREOHBERRY, 7z HTLV-IHiE Iz

DOV TRERTRE VY, EEQOHBER 2E 7z,
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Figure 4  The expression levels of five pX mRNA species and proviral DNA amounts by anti-p40%* status.

The p-values by Mann-Whitney test are shown at the top.

Table 4 Correlation of five HTLV-I pX mRNAs to variables.

Coefficient of HTLV-I pX mRNAs

(p-value)*

Factors pX pXAl7 pXA17A37 orf II p21rex
Age —0.126 0.109 0.092 —0.228 0.234
(0.587) (0.639) (0.692) (0.321) (0.307)
Number of 0.149 0.110 0.034 0.097 0.086
WBC (0.521) (0.637) (0.884) (0.676) 0.713)
Number of 0.028 0.064 0.236 0.053 —0.168
lymphocytes (0.905) (0.785) (0.303) (0.821) (0.468)
CD4/CD8 0.076 0.164 —0.016 —0.086 0.068
ratio (0.751) (0.490) (0.947) (0.718) 0.775)
Proviral DNA 0.583 0.707 0.461 0.259 0.474
(0.006) (0.000) (0.036) (0.257) (0.030)
Anti-HTLV-I 0413 0.416 0.324 0.651 0.251
titer (0.063) (0.061) (0.153) (0.001) (0.272)
Anti-p40tax 0.452 0.480 0.241 0.439 0.220
OD value (0.040) (0.028) (0.293) (0.046) (0.339)

*p-values below 0.05 are underlined.

pXA17A37 mRNA EIZ DWW Tt proviral DNA & ¢
DOEDHCEHRELIEOHBEEED /2. orfl mRNA &
&, HTLV-I Hi&fili s & U pd0=* F14& OD {E O 5
12, p21"* mRNA £ proviral DNA BED A ICEES
EDOHEERTED & iz,

% &=

AT, MEBE HTLV-1 ¥ v+ V) 7 ORM I
U > o%8Rk» S HTLV-T pX mRNA @ cDNA 7 o—

> & 53EE L, splicing site 1285 EH97: primer % Fv 72
PCR #:1Z & Y alternative IZ splice S 7- 4 B O
pX mRNA OEEES| 2 FFTT 5 LB TER, ZD
TR, TO—2RWEPRESIN TR Y pX mRNA
BThHotz, £/, PCREZMHWT pX mRNA OFE
EbfTd 2B TEI,

I N E T, northern blot ¥B X N HifkE T
ATLBERF ¥ ) 7 ORI Y > /38k» S HTLV-I
RNA ® HTLV-IHE® BT 2 A8 Tbh v



HTLV-I% ¥ V) 7 OpX mRNARH & 31

W, BZ 5L, KEMY v BRicgEh 2 pX mRNA
DEBEBIME T - 12729, RSB WEEE
EAETHo T, 3B5F, PCREMAWVWSOND LSk
2T ATL B&S HAM BE, EERETYV 7
DRMIMY > 7385 5 B, splice &7z pX mRNA 23
R S NERE ST\ B 39120202099, Z DRRHSAE Ik
WECE-> TR TH B, SEOERTIE, BERE
F ¢ )7 ORMMY > NF» ST he 1 EBEO pX
mRNA BRHT 2 Z L 8T &, Z ORHEIZ 100% T
Holz. MOWE XV RHBHFEBEIIZDOWTIEHA
SHTIREB WY, KMFE T HTLV-IEEa > o
=5 pX mRNA BRHENTE ST, Lo T
P INDAVY S F— a IR 7
DERTH 3 L idFZ 5higw, §H, splicing site i
BFRPL T4 28R L, 2EEPCREEZHL
72 Z L33, splice E 7z pX mRNA 25RECKRHET
EEE»D LA,

2BONREL VAW NI 97— D3B 87
u—iE, ThETeHREIN TS 3EHED
mRNA, HI® pX, pXAl7, p2l™* OWFhh» kF—
D splicing DR EBHLCWwiz, LaL, B 120
7ua—ik, pXAl7 @ 2 FHE D acceptor site 25 37
ETHTh -5 L \vwsplicing DR % b D pX
mRNA &2 54, 5 pXAI7TA37 mRNA L4
Uz, DETO#E L bbb 3% & pX O mRNA 334,
Dixd L b SFEIITFEET % L E X 5 52720283085
ZDX 3% HTLV-1 7 4 VA D splicing D A
B ZRLD, TANVADEBPHERICES T 2L R
EH®Z O isoform OB EREL T I LiIc &>
T, HTLV-1 © % v ) 7IREORF BT > T2 D
»H LA,

pXEET 1 p40=* & p27* EH%® 32— N § 228,
pAO* EH XV A W R EIETF QG 010193039 {7
MR T OREREEL LYY, p2TEHQIEY A
NADESP, mRNA O splicing #5853 2% H %
HS ZeP|MESNTWBEY, ZhoDOBREIxF v
TREBIZE S TOY 4 WV ADEER, #ERFICBWTE
BHREERLL TS, SEOERE, WHREOR
DY S EEZEBRITTWBE LW ETARRLTRD
B, $EFEMREMEF ¥ VU 7T alternative IZ splice & 1L
72 pX mRNA MEEMICREL TWwa L WwWHEER
BIRBTZ2HDOTHS, ZOFTD pX & pXALT
mRNA 3fli0D mRNA X D EBALCFHEHEL T, TTO
MRETHRHSI N TBD, Z0#HREIX Koralnik 527
DEHE L D—BL T, LT, ZThdD2D

D mRNA B §XRTO HTLV-1 R EFEET 3
LEZLND, 851, ZhH5D2DO0O mRNA B, &
Ha— R Ew3 HTIRZ -2 B UTpdde*, p2rex,
P EHEZI—RFLTW3S, Lo T, ThHDE
Hif, ¥+ ) 7TREOHRBCIIEETHLEEZON,
HTLV-1 e 0B L EFEMEEL Tw 3
WREM B L Bbiiz2s, ATL BEORMMmMY >
REEANTSBROREDSLETHS D,

£ pX mRNA Bw#EE %252 sRFELTE,
proviral DNA &, HTLV-I Hi{&({f, p40t* if& OD &
D3O2BBT 5N 3, 5FHED MRNA TZD/Y
— Y ZEDPRD SN, fib, pl0ex EH, p2TrEH
#a—FF5F7% pX mRNA Th3 pX & pXAl7
mRNA I3, proviral DNA & & p40t* & OD {ED 2
DORTFLECHBENHY, FkO I -2 E2E>T
Wiz, 2R LT p21™* mRNA i proviral DNA
BOAHLERLBEEERED, BREKCEALTH, 24
CHhHENTEERHB I TEB D, pX & pXAlY
mRNA 2%, RHEEEMU T2 51,0002 -2l EE
R THB2OERBERIEREBELCw. %7,
orfll mRNA &%, HTLV-I Jifsfii & p40t* Hifk OD
& DR EERBEELRD 728, proviral DNA &
EOBEIER L, REXRD SEEOP TR EDL - 7.
B Z 5 £, p21", orfll mRNA i pX ® pXAl7
mRNA r EL 2 EERGBEETICHY, RNA ZhE
Hh20REREAVRREROLDZXBLT
pXA17 mRNA & £7% 3% H £ 572 LT\ 5 AHEDS
R &7z, Orita 522 @, p21™™ mRNA B5E£% Y
AWRY ) Lp 6 EFHBE T, defective 2%/ LD 5
DAFRT L VIFERIIDOE»S bEREN, &
HEE & L7z pXA17A37 mRNA B2 DWW T p217e*
mRNA [@#%, proviral DNAED & LFHE .3 D 72
S, TOEBFEERHZR AR o7z, pXA17A37 mRNA
Mok, BB L7zL ST, 2EED fusionZEH &
PRI EEMB I —FEINDZH, ZOKEEREDSED
BEBPBETH 5.

pX mRNA %38 & priviral DNA £25% <HHEHL
TwbZehd, VA4 VAOERE pX BEFEYH
B5 L T 2RSSR S NS, L7122 >, pX i
EFEWE, HTLV-1 OE#OBEE S h, 2050
ER 2R # %28 U ¢ HTLV -1 p40=* OHifAflh 2 8
MEETHBAREHSE 2 Shiz,

AFETEDONL S 1 DOBEBREWHR L LT,
proviral DNA & &, pX, pXAl7, pXA17A37 mRNA
FEEE, pd0= FABEROAREF L VERK
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E<, BY 250 mRNA I3 FBOEABIED Sh
fo. ZHIILAET, p40= P ORE» S & h T
HEOFTBRBRRESE , pd0 FLEOFESRGE &
BIE R D Z & BIRE L 72399, pdo=* FiikBE D
F ¥ ) 7B pX mRNA OFEBHEENL L, VA NVZAED
vl n I EHROERE, ZOBFEREET VAV
POXFHTELDTHD EEZL b, 851, HE
B+ v U TIRETO pd0=* FEDOEFEER, VA4 VR
BERBRM O~ —h— B rEZ OGN,

HTLV-1%7/ ADBEFEREICDOW T HAM/
TSP BED 5E 5 NIZRMIMY > SBk% CSF DRt
HRTHEEHEINY, in vitro TOMRNOZEERFTARS K
TWw3HY, ZOHEER 1EEDD 0.26% ClOH
Er—HLTBDI, ZOHEE I in vitro X in viro T
HBESNTOBRMOV PO T4 VR EHERTENS D
PEotz, RTRELROEE X pX R TR LEL, 2
DFERDMOBME & —B L T ied23 85T
pX FBEIBEEF VRNV TREINTWS Z & H7RE
= (s

DL ESEDKE & D, alternative IZ splice S /-
pX mRNA FFEEREF vV 7B TEEMICH
HL T3 I EBHLh R oIz, & 51 pd0= Hifk
BEOF vV 7 BT pX mRNA OFH
& & proviral DNA EXERICE {, p40=* JifkiZfE
FERMEE v U 7BV T Y A VAERSBRMED~ —
A= BAREMEDS TR S iz, '

o

HTLV-1iZid, 74 VABHOEEHREPHEECE
5% % tax BEVEFEET 525, ZDtax BRI pX &
BFRLoTa—FENTEBD, tax BEHIEXT 54
& (pa0tex fiid) DFFAEDS, B DIBiE & & 2 ARk
BRBENTWS, KPETIL, pd0=HFiEOFEL
HTLV-1 ORGM & OBEIZ DWW T, BETLVILV L
DIEEHT 2720, F+ U 7 ORMMY > BRICHE
LT3 pX mRNAEDOHEEEITV, ZOFKEEL
pA0™ PR D & OBIEIZ DWW THREF L 2,

HTLV-1% * UV 7 ORMIM Y > 85k & v pX
mRNA O cDNA 227ua—=>271, 920 cDNA 7
a— &8 ZOEEMIIEET LR, 4588
@ alternative I splice & #172 pX mRNA 23 [FE &
Niz, ZO5H0O 3FEIZ, ThETHREINL T
pX, pXAl7, p21™* mRNA DEEEFIOWFhs &
F—THotd, BOD—2RINETHEREINTY
£\ splicing acceptor site2H L TWBH L W»

»

mRNA T, pXA17A37 mRNA k&L 7. LET D
HE L EbETEZ S L, HTLV-1 i3## % splicing
DY — 2RO L BTFRENT,

&5, HTLV-I pX mRNA OFHE & pd0=* i
HOHE#E L ODBREIZ O WTRET 572912, 21 Hld *
¥ VTRV THREILY > 7SE8RD pX, pXAl7, p2lrex
orfll, pXA17A37 ® 5 D ® pX mRNA OFKEE &
proviral DNA & 2§72, pX mRNA ¥ & ¢f provir-
al DNA % PCR A CHER L IEBR, wihdy 1 g
DO mRNA F2NFHFCEDSh, FE& L TpX,
pXA17 ® 2 5O mRNA BFHIhTH Y, orfll I
£ ® mRNA & proviral DNA & L GBS
»ohi: (p<0.05). %72, proviral DNA & pX,
pXAl7, pXA17A37 mRNA RH&EiZ, p40t Frikke:
BIOFHEEFA L VERIZEL, BY 2 20O mRNA
2 HFAEOERBIED s, B EOREER S, alter-
native IZ splice 2 N7z FFED pX mRNA X, ¥V
7 QR > SBRICEENCRELTBY, %,
PO FERBMED F ¥+ UV 7R VA VAENE L, T A
WABEEV VO EETH B I L 5BIRBRICE T
ZRERSEMOEE L LT pd0™ A EEM 2 85T
VOV TEM T T 2 AJREMNTRE S N,

E R

BEKz2whizh, HIEG LAKEE2EHD 2 LM
RERGZEESMAMES B, MMBIERE L & K
HU T, o, KT 2 EEEBEE - H LR
Bk, BERES L CERER 2REL CHEL
HEBERREELE, & FERREEOAL K
BMEL T, £/, WROFXTCHBHIES Z Uk, FEE
DFEFRES CHEL BHHBLUET.
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