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Table 1 Indeterminate pattern and provirus prevalence in WDB-de-

ferred cases

Env Gag PCR (+)
n
2p46 pl9 ‘ p24 ‘ p53 n ‘ % ‘ PV (%)
Gag (+): 208 samples
- + + + 113 45 39.8 0.508 +1.298
- + + - 6 0 0.0 —
- + - + 10 2 20.0 0.033 +0.047
- - + + 2 0 0.0 —
- + - - 37 9 24.3 0.049 +0.069
- - + - 35 4 114 0.040 +=0.052
- - + 5 0 0.0 —
Env (+): 1 sample
s - -1 - 1] 1 [ w000 | oz
Env (+), Gag (+),: 30samples
+/% +/% +/% +/% 21 20 952 0516 +0.794
+/* +/* +/* - 2 2 100.0 0.001+0.001
+/% +/* - +/% 3 3 100.0 0.006 +0.011
+/% +/% - - 4 3 75.0 0.043+0.042
+/+ - +/+ 0 0 0.0 —
+/% - - +/% 0 0 0.0 —

+ , protein band of equal or greater intensity than that with weak-positive

control serum

+ | protein band of less intensity than that with weak-positive control serum

ik

1. PufktRibR

PUABRIRE LCTEAZ ) == ZEE LTTRO
1)~3) » 3%, ERAEE LT ~7) O4dEHw
7z.

1) #t4E (particle agglutination ; PA) % : a7«
7 HTLV-I® (§LLvEex) ML

2) AL FOUREFEIZ M E (chemiluminescence en-
zyme immunoassay : CLEIA) #: : CL4800 (Bt 1 ¥
*) AL

3) fbFE3EE R % (chemiluminescence immunoas-
say ; CLIA) ¥ ; Architect® (Abbott) % L 7-.

4) BEEEPUA (indirect immunofluorescence ; IF)
2 HTLV-1 &gk MT-2 & JEgsi itk Molt-4
Z1:4OMBILTHRAEL BELTL— 2L
7z.

5 WBik; 7u7uy b HTLVI'" (ELL¥4) %
R L7,

6) Line immunoassay (LIA) ¥ ; INNO-LIA HTLV-
1/2™ (INNOGENETICS) % f#iff] L 7z.

7) ELISA % ; HTLV-1 Mk & HE £ immunodomi-
nant region[Gag p19 100-130A.A. (p19-100), Env gp46
175-199A.A. (gp46-175), Env gp46 288-312A.A. (gp46-
288) WM T B BT F FeEftL e~ A 707
L— b2 A7,

2. HTLV-1PV #eHi%

KW & Y QLTAamp DNA Blood midi ¥ » b
(QIAGEN) ®7a s a )ViZht-> T4/ & DNA # i
L7z. %/ & DNA lug 123 LT HTLV-1 pX 4 e W
BRIEHE {7 ¥ RNaseP % TagMan PCR 12 & b Applied
Biosystems 7500 fast ¥ A 5 & & W T ENERMHE,
HTLV-1PV &% &R L, AEMIICHN§ 2 PV Bihis
(%) &% L7 HTLV-1 pX #ilgi®5E 5 PCR ® Primer
B X U Probe KtHlid, Watanabe SO HEVIZHE - 72,
PN 350 A HE St = T o %€ 7 PCR 1& RNaseP i % » b
(Tagman RNaseP Control kit (VIC dye), Applied Bio-
systems) ZfEH L72. RETORMBRAIE HTLV-1
&AL TL-Om1 ¥k DNA % 84 & L 7R dh# X )
0.0005% & & H X7,

B R

1. WB REBEFIOHRERISHEE PV IRE

WB #5239 fli2oWT, 20 WB ST & PV #
HE & PV &% Table 1 ([Z/” 9. PV MM, 89
B1(372%) TH>72. WB TlZ, Pt Gag Pifko Ak
ENHHIH 208 BT, DD H PV HHENIZ 60 T
B -7z pl9, p24, p53 DI R TITJUE L 72 FHlA% 113
BlEmb% <, 20 PV EEERI 398%, PV ®IZFH
0508% %7~ L7z, —75, Env gp46 2k 9 % Hifk o &
HOHEHFNL 1 BT PV Btk (PV & 0202) Th o7z, i
Env, ¥ Gag itk & 478D 5N B D5, —EH DNV RIS,
TR L D ESWEOE () 2R LHERB L 2o
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Fig. 1 Comparison of provirus detection ratios among
the WB-deferred cases based on antibody reactivity to
each immunodominant region on HTLV-1 proteins. A
total of 239 WB-deferred cases were examined for anti-
body reactivity using ELISA with an immobilized syn-
thetic peptide derived from immunodominant regions
on HTLV-1 structural proteins, p19-100, gp46-175, and
gp46-288. Provirus detection was conducted using PCR,
and the provirus prevalence in samples with or without
immunoreactivity to each peptide was compared.

72HBNE 30 BT, 2D9HH 2861 (93.3%) TPV A5k
H &7z, Fig 112 ELISA & Cofifk#t & PV #iH
xR, pl9-100 12X A PrikBEYERI <1k PV Ml sk
23428% TH - 7zDIIxt L, BEYEBITIE 182% & #H W,
L7z, &512, i gp46-175 PiikBEYEEI T PV Bl
1 739%, Bt gp46-288 HrfkBstEpI Tl 886% &, Env
SIS PR & PV BHNZIER IR S HHBI L T
Wiz,

2. WBREZ O 1L X1 89 B DMEIR

1) A2 —= v 7B A KGN

WB 1248 PCR Byt 89 Bl T CL4800, Architect®
(LLF, Arch), PA @ 331281 2 KB ik %47 -
7z (Table 2, Fig.2). x3gufhrh 83 %1 (93.3%) 13
EE% 2 L72A%, CL4800 Fatkat 4 #1(45%), Arch
FetEAhs 2 Bl (22%) & Hh7z (Table2). CLA4800,
Arch B2 3B1F 2 Ml (COI, S/Co) x5\ I %
R L7 (Fig. 2A, rA2=0428). F 72, PAETIZA7
Bl (52.8%) A% x2/6 L EOFEIli% R~ L7248, x2A3~
4 OB D 9B (101%) H b, 261 (22%) 12k
H<TdH -7 (Fig 2B).

2) AZ) —= v ZEICBIT B EHLEUR & BB
R

SR ORIV A7) —= > 7 3EO AT
FIZLToEBY) THAD CLISO0 & PA X WB &
WCHA N ATL HisEIHE TCL-Kan ¥k oM A
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JHW SN, Gag FARTH 5. CL4A800 Tl [AIREHI R gp46
ZAEBRINL T, Arch @OHUEIZA A ATL Hi3k PV
HRFIEREH I HeD  RRAY gp21 &, 7 PV gpd6 7 3 /B
BEHNZHE T HERRTF Fh 55, 25 OPE
OFEEE FNIIHT B RS E 12, WB ¥ PCR
Wtk 89 Bl DH 3 2 PufhZ M L 745K % Table 2 {I/R
9. 3EREMEOFHNIE Gag, Env O IR T 5 Pk
RETAHEEZLNSDS, CL4AS00, PA & bREMD1
B (1.1%) (3Pt Gag PufkiatE:, Arch Bt 2 61 (22%)
1390 Env Pufkbat & M S 7z, CL BEYE PA B%E®
161 (11%) 139t Gag Pufk2355 0 T K EE O AHE
IREKRT AT EEZS5NA. E512, PA L Arch
TR &N, PLGag, VL EnvIROWT N AT H L
%2 5NHHCLA00 TIERat: % 2 L 2= FH 61233651 (34%)
o R>Y (A

3) A2 == IETREE R LR O

WB ##%8 PCR Mtk 89 #ilrh, £ A 7 ) — = 78I
ThME 2 L%6IcoWC IF, WB, LIA 2w T
ZOICE R BT L7245 R % Table312F &7z A)
121% CL4800 R&:Z61 4 1, B) 121% Arch FaPEsE6 2
BlaRLTWA.661E H WB LT gpd6 N> R~
ELHAERSE L sN/225, A), B) &b IF §5RHEHI2s
1 BI§Fo8» 5072, $72, LIA (INNO-LIA) T3t
gp2l ik, PiGaghifke b s, £fl28 HTLV-
1BEYERISE & 7 5 729 LIA o $iJ5121&, HTLV-1/2
GBI D 72012 HTLV-1 Hi3k p19(p19-1), gp46(gp46-
I) & HTLV-2 13k gp46 (gp46-I) @ 3 Hilit b FEAH{L
XNTWBY., ZThHo LIA HEI T 5 st S
A AL, CLASO0 Fettiii 4 61 & & ¥ gpd6, i gp2l
PEROWTNH A LTV 5A, Pl Gag pl9 Puikid55ks
P, ¥t p24 PuikiEEM:CTH 72, —7F, Arch EEFH)
F2H&d WB, LIA WEIiZBWTH pl9 JifkhsiE0
S5N7z. PiEnvPifkE LTk, LIAKKBWT, 16T
13 gpd6+ +, gp2lx, Mo 1B TIX gp2l XL TD
H+ + T, PLEnv IiEERAET 2 S DD Arch Bk
Env HUEIZ T 5 OSSR RALLT TH 5 LHER S
niz-.

3. WB R PV &t 150 BIDOHER

L MENTIZ 72 WB 2 PR 239 Bl PV etk &
o 2HBIE 150 BITH o 72, THSDHERIERIC
BB USMEZ, 74 61(49.3%) A5 CL4800 Btk Arch
R E i 34 61(22.7%), LIA BtEhelid 21 41(14.0%)
Td 7. CL4800, Arch, LIA @ 3ETORIBEEE L
TI&, 3EMEA 15 61 (100%), A2V —=> Fkk
LIA @ 2 Bt % /R L7355 4 61 (267%) TdH - 72
(Table 4).
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Table 2 Antibodies in provirus-positive samples deduced from the re-

activity to the immobilized antigens in each screening reagent

Deduced antibodies
CL4800 PA Architect n %
anti-Gag Ab anti-Env Ab
+ + + 83 93.3 + +
+ + - 1 1.1 + -
+ + 0 0
+ - - 1 1.1 +w
- + + 3 34 +
- + - 0 0
- - + 1 1.1 - +
- - - 0 0
total 89 100
A) CL4800 and Architect B) PA
140 @ 50
&
120
- 40
S 10 & & P
W
T;,'f 80 <>§ 30
z 60 %00 ® 00 Q{r og )
s o o o 20 -
{E 10 ¢ 000 S
L. Lo <©
& o L
‘ % g8 90708 Lo, o 10
20 o P
& %o o ¢
0 A - ; . - ; - 0
00 10 20 30 40 50 60 70 80 90 100 2 9 4 I =6

CL4300(C.0.1)

titer (x2%n)

Fig. 2 Results of antibody screening for 8 WB-deferred cases that showed provirus-positive results. A to-
tal of 8 WB-deferred and provirus-positive cases were examined using 3 methods of antibody screening.
A) CL4800 and Architect: Vertical axis shows CL4800 COI, and horizontal axis Architect S/Co. B,
CL4800 negative cases; @, Architect negative cases. B) PA: Vertical axis shows numbers of cases and

horizontal axis the antibody titer.

% =

Aelal, JuI 8 AT B\ THRIL S L7249 70 T3 A ORI
FHD) L, MERRFI G & % o 72 1,355 RIKICEED S
7= WB HIE R B 239 Bl & gt e Lz, 2095 b
89 f (37.2%) \2BWT HTLV-1 PV 2 & 722 &
i, BUTORRRBICB W TRMECICES R WFT ¥
) 7 AHRIMLE SR DR 0.013% BEAAET 5 2 & 23K
L, 55kt iicieo < WB He ko et 23
5. %72, HTLV-1PVIE T Y Y88k 7 & FIZHLA
A FENTTERBYT 52, KM kR Shi
WIRGLIRRE D AAAE L, € DK T reservoir 13472
HELTWRW., ZO000RVAMREROGHEDOH
FEITFRIEOMBIC L 2b0E ENE. KRETD
PV BEUHURBEEOFHBI2S 83 FIFRD b, T HIEE
M TR A TR T Ch 5 F ¥ ) 7T
HOHWREEZRLTEY, HREIHRRL RO
BEORETH L. 72, SRIOMATICBNTIE, PV
BETHBICHEDLLTRAZ ) ==V FREFICBWT

etk % 7R3 35 A% CL4800 T 4 B, PA T 2 #l, Arch
Tk 2 BRI E N X512, PA B Arch Btk CH
Gag, ViEnvitkomMAE2ET5EHMNENLDDD
CL4800 Falth & 7 o 7= 5151 3451 (34%) B Hh, fi
AEIN TV EHEEAEOHRIFE—Th 5 AFEMHT
b RIS D DD B sz, PV Btk CL4800 Fa 551
TIIHT Gag HLik D SORYEASEG 728 CL4800 TR
BRAEIZ3E &3, & 512 CL4800 T [EAHL gpd6 HLE T
BHRHTE Wb LI N D EofFRiE, it
PR B AR A L S PR O 3k B X O
mERAE LoFE, FEMHE, BEHLE, EHeUEo
BB O NI E AR 3 W 2 2 mIg L TB Y,
A — &G I AR B R PUE % B v 72 CL4800 & WB o 2
FEOADOBEILTIZ PV B D 2hb S 3w g b3
SN VHBIPER LTS I EAHH LY. 7,

PV Bk 1340 Env SufRRm k=R & tHB A7 51, Env
PUEIEF ¥ ) TIZBIT 2 B EUR CTH D 99, F v
V7 HEWC EnvIURPEHTH 5 2 L HIRE S 7z,
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Table 3 Provirus-positive cases that showed false-negative results on antibody screening

A) CL4800

=S =S
ME=| om m o~ ME=|omm
VT |22 - O zZzT |22
ALl eSS geg|le s
A A
R T o |7 =
ZlE e 2= =
2|l 72|90
SlebEBEE S|l e &
ja=janiianian jan st
= =
© L ©
N T 2
& &0
~ =
O L. O
S I A | F
& &
< <<
= =
= =
Sl S|+ + + ol
Z | & Z | a
Z Z
= =
— —
D H HoH o+ DIl H O+
& &0
=] ©
D H o+ + o+ 2| *
& &0
) 3 +
=% a,
SlHoH oA i
a a
o o
B o e = | o
72| 0 0 0 @ 72| @ @
R 1= o
—~ —
Blw+ + B +
A =
m§+|++ 213 +
=4 =4
S+ + +oH S+ o+
o o
© ©
SN SN
=¥ =Y
& &0
s |k 2 =
=1 =]
E% +cx. o E% I
— —
=} =1
<< <~ o™ o << )
N N
A g
= =
|l 2+ + + + | 7
Q| Q| L
[T ] O | =
= =
= =
(5] o
HO EO
“lo|lez e S |83
Bl F TS B | S S
= =
7 720+ +
o | O (=3 B
S | o~ Q| 0~
] s}
< SN
® ®
SBlaaaal § Slaa
O|S oo _53 o= .
=
(S}
—
. < .
2 — N < & 2 0 ©

def, deferred

Japanese Journal of Transfusion and Cell Therapy, Vol. 60. No. 1

Table 4 Characterization of the 150
provirus-negative cases on the basis
of antibody reactivity

CL4800 Architect LIA (INNO-LIA)
+ 74 + 27 + 15
- 0

deferred 10

NT 2

- 47 + 3

- 16

deferred 28

- 76 + 7 + 1
- 5

deferred 1

- 69 + 2

- 54

deferred 13

NT, not tested

L2 LAads, ABERHRICBNT, A7) —=7
3BT RTCCTELZ 2 L2FBE % L, HEOPUERK
HWARZHHT 5 Z & THISEN RPN STTREE % )
RIS DFIETE % LRI NS,

INFTIZH, WBIZBWT indeterminate pattern
2L HTLV-1 JBEAEEIZE S 2 WHBNI B 2 7T
WL CREHOBERH L. FRT7TTY AIZBVT
1 WB AR B2 5 ¥ 7 3 —REDEIREIC HTLV-
1 FBLOF 7 4 Vv A HTLV-3, HTLVA &G & 237
ENTWEY, —F, = F1) TIREGH MG WB Lo
HTLV-1 Gag & & ORZEPISEEZ R T LIZE 5T
Indeterminate pattern 232E U5 2 & B L THB DY,
D RGHFOAEIT L D WBHIEICHESEL S
kD EZONS.

LRl ORI & 0 e SBRCH 2 PR B2 b 37.2%
D PV BRI G TN D 2 LS PITho72 T2,
PV Btk 12.7% 12 HTLV-1 8 BHuk5580 S h,
BT O HTLV-1 &Gl 52 M S R OVENED D 5 2
LEREWRT 5. F72, PV MBI 23 2 % 121E Env $UJE
EMAIEERERORAPAEHTH 5 2 LAVRIE S
N7z HTLV-1 &5 % ML 5 2 LR iE o
AR 72 & O BRIALE -~ T 72 15 HR AL & ety
HED7-DDORFRICELT ) & IS, AIFIcBI1F 5 HTLV-
1 ¥ %) 7TOEEBZILET S Z &A% HTLV-1 BG4 5
ISR BIIEFBIICAE I TH B L EZ 5.

EHO COL BT - R CRFNA I LTI 4 L

BHEE AR ORRINC YD, SHEE B ) F L2 IRE KR
AR R A L E
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HUMAN T-CELL LEUKEMIA VIRUS TYPE I (HTLV-1)-INDETERMINATE
WESTERN BLOT PATTERNS IN VOLUNTARY DONATED BLOOD SAMPLES
IN JAPAN

Yasuko Sagara", Nobuyo Gotoh", Yukiko Inoue", Maiko Morita", Madoka Kuramitsu®, Kazu Okuma®,
Isao Hamaguchi®, Kazuo Irita” and Hiroyuki Kiyokawa"
"Japanese Red Cross Kyushu Block Blood Center

“Department of Safety Research on Blood and Biological Products, National Institute of Infectious Diseases

Abstract:

Human T-cell leukemia virus type I (HTLV-1) is estimated to have infected 15-20 million worldwide, and over 1
million in Japan. HTLV-1 is well-known as the cause of several severe diseases, such as adult T-cell leukemia and
HTLV-1-associated myelopathy/tropical spastic paraparesis. A screening test for the antibody to HTLV-1 was imple-
mented to test all donated blood samples in the Japanese Red Cross Blood Center in 1986. The examination is carried
out using chemiluminescence enzyme immunoassay (CLEIA). Western blotting (WB), instead of indirect immunofluo-
rescence assay (IF), has been adopted as a confirmatory process following CLEIA since September 2012. However,
numerous cases have been deferred in which serum samples, positive on CLEIA, displayed indeterminate patterns
on subsequent WB. To clarify the specificity of these WB indeterminate patterns, 239 serum samples deferred on
WB were examined using particle agglutination assay, chemiluminescence immunoassay (CLIA), IF, line immunoas-
say, and PCR for HTLV-1 provirus detection, with findings for the differences in reactivity for antibody tests com-
pared on the basis of the kinds and origins of immobilized antigens in each examination. Results from PCR showed
that 89 (37.2%) of the 239 deferred samples in WB were positive for HTLV-1 provirus. In contrast, specific antibodies
were detected in 19 (12.7%) of 150 PCR-negative cases. While 83 (93.3%) were positive for all antibody tests, anti-Gag
antibody was predominantly observed in only 2 (2.2%) of 89. Only anti-Env antibody was detected in 1 (1.1%) case,
which was positive only on CLIA. These findings indicate that genuine HTLV-1 carriers are included among individu-
als with indeterminate patterns on WB and suggest the existence of occult HTLV-1 carriers, indicating a much higher
incidence of HTLV-1 in Japan than previously reported.

Keywords:

HTLV-1, antibody detection, indeterminate pattern, epitope, immunodominant region
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