P1
APP ¥

~-TEEISEVKMDAE,

lumen

PR S

47 APPYIEIERAIN 7 X / BEESI

¥+ 2 BACE1 D7 3 /ERERSI (Vassar R et al., Science 286, 735-741, 1999)
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1
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101
161
201
251
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351
401
451
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MAQALPWLLL

WMGAGVLPAH
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RSGLGGAPLG

LRLPRETDEE

PEEPGRRGSF
VGAAPHPFLH
GPNVTVRANI
LVKQTHVPNL
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VFEAAVKSIK
EVTNQSFRIT
GFYVVFDRAR
DESTLMTIAY
K
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EVIIVRVEIN
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VMAATCATFM

SGQRGYYVEMT
YRDLRKGVYV
INGSNWEGIL
PLNQSEVLAS
GQDLKMDCKE
GFWLGEQLVC
EDVATSQDDC
HVHDEIFRTAA
LPLCIMVCQW

Jo B R pE e,

VGSPPQTLNI
PYTQGKWEGE
GLAYAETARP
VGGSMIIGGI
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LVDTGSSNFA
LGTDLVSIPH
DDSLEPFFDS
DHSLYTGSLW
GTTNLRLPKK
FPVISLYLMG
GTVMGAV IME
EDCGYNIPQT
DDFADDISLL

EBE. DL BHIRERFETI TS
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YOBRTUW Y 5D, 7 A/8F VI HH
I CT, R2DKBETRLUAEEDT b biE
WERRLIZT AT F U HAH ADIE, HIV S

H77-EERLTY, 4, =0y

FFZEEKEDOTIVF R AHIETRE LT
TTH. YT AL [REOWERITI
|3 EHRERDH B2 5. BACEL (5 1L APP Ll
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S2TWE L7,
B-EILF—EHER DR

BT, oLy —FDOIRy I AL F
7R HRFIZ 1999 EDLITRI D T L7z, £
DI, f-t7 Ly —ViEEEHFET 5 BACEl %
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L) ABIRSLD . ARDELETIET HHEY
AR CENTEREHELPIZT LI ENT
E.L TNV INAT—IFOBREEDREIZLD
ASBAREMEDN S ) 90

EXAT, R2IWRTT I/ BE»L
¥, BACEI AT AN F V7077 —¥
THLIENTCIZhbhbnbwnr, £
|2 DTGS (Asp-Thr-Gly-Ser) O Fe% &, DSGT
(Asp-Ser-Gly-Thr) &\ 7 2V RECHIH S 5
7= T T Asp-Thr X Asp-Ser BN H\ndh
MWIET AT T vEBETu77—¥Thr Il L
T ChhrbhET,

CNEEERESIETT, bLbhofk
R L TWETL, HICHTEBIE 2
STWVET, LoVRRT UV VI ARIIE
MTIEH ) T A, BACELIFBEIZEEL LT
WET L, YATAYRHY), EIFMLT
WAL WEETT, €070, HERRE
BFY LYV P RMETH LI LITHEN
HHETA

FANRSEUETOTT—EIZEINET
DEWVWERNHLZ ENL, HIEEZIET T
LI, F7IRT - YAHAITIN—TL
A= Z N —ThHh oW rEFRL
F L7z, HREIHELLTEY), ERIKEE
FRAKBEEL - HEREREFTLIL

7 ( 8)0

APP O7 = /ESESFIICE DWW
BACE1 EERIOFY AL

FTANGEUBTOT T XD A D=
XM IRLE T, BACEL DIEMHEERALLZ
TANTEFEREH Y, 21T Ser-Glu-Val-
Asn-Leu-Asp-Ala & \29) 7 3/ BREHI % b o 72
FEEMN AL, Leuw-Asp D7 F FiEE & U
LEd, 0L ZORICHERFIT. RFED2E
ELNLVORS LWERLE T FHELD
TANTEVEEIHELT, BEFORNT,
FEIZAL—RIREAERET, €975
L. PI-PI'ORTF NEAVWEEERIKEZ
Bo T s NT T (M9 HAFETIEM
D]EVIBEY, EETR[IIvIEE
IAF4 v EVnET, TIFEA
(CO—NH) OF FTIIAELRNTEEIZL DY
WrehTLEH)AH, C(OH) 2 ALC
(OH)—CO—NH&LZFLA (X9, T4ib
L, B FOF Y AFNHNLFRZL (HMC) 1V
A& — (ZflE) T,

REBIE, V=UVHEEA, HIVS O T T —
PRRER., 75 AA T VHEHOIEIZZ
DHMC 2> TREIF ZHEX 2HETVEHD
T, B-krVy—¥ES—rv b LTHE

H-Lys-Thr-Glu-Glu-lle C(
[Ser-Guival-Asn.
er-uu a sSn N

H OHO

(Sinha S. et al., Nature 402, 537-540, 1999)

(Varghese J. ef al., WO0077030, 2000)
M8 p-t7La2—tREH
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Val-Ala-Glu-Phe-OH

ﬁn NAWM)L

Q
H-Gul-Val—Asn\N Ala-Glu-Phe-0OH

H op:

(Ghosh A. K. et al,,
J. Am. Chem. Soc. 122, 3522-3523, 2000)

IO

11e-

H Ou
s\

(Ghosh A. K. et al,,
J. Med. Chem. 44, 2865-2868, 2001)
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-ty Ly —LI Lk AYMEAL
73 ) EBRE / b I

- - Glu - Val - Lys - Met + Asp ~ Ala - Glu - Phe (APP)
- - Asn - Leu - -

73/ EEECHY

(A — 7/7”55“—7”APP)

4 KMI-061, BACE1 R 1

H
j\ >//NH,
0% oH

( H - Glu-Val - Asn - Nst - Asp — Ala - Glu - Phe - OH )

N

OH
[0} H 0
H.N \/U\ﬁ N\)]\ /C /Q N N\)J\ OH
£ 0 0

Nst: (2R, 3S)-3-amino-2hydroxy-5-methylhelanonic acid

11 APP D7 3 /BEECHIC

HMAA VA5 =% %D
TANTE VBT T — L HEA

/N
~ l §:>
o/\n/N\)L 1)‘\ \”\ J/
KNI-272, HIV7 a5 7 — Bﬂ—-’;éﬁu

N

——S

HOR

d)\ig OH kX %

KNI-10006, 75 A A 73 > 11 [HEH]
(7307k&£®7U77 )

0 0 0
H
. N ANS OJ\
L 0 0_/ H on
HN._N
HMC KRI-1314, L = » [HZEHI

E30\ /= BACE1 HERID TV 1 >

#£3 Fa~TF RKEIBACET REH]

ATk s [ RT R

(O FUIT, FRIZCEE
compoundno. P4 P3 P2 Pl PI Py Py pa  DACELHE (%) J
(at 2uM) T2y -7 3 JEEHS
1 (KMI-061) H-Glu-Val-Asn-Nst-Asp-Ala-Glu-Phe-OH < 20 [AyF ] E®BITH
2 (KMI-062) H-Glu-Val-Asn-Pns-Asp-Ala-Glu-Phe-OH 24 N Lz, FO&EEL
3 H-Glu-Val-Asp-Pns-Asp-Ala-Glu-Phe-OH 25 st A2 T3
4 H-Glu-Val-Gln-Pns-Asp-Ala-Glu-Phe-OH 36 s
5 H-Glu-Val-Glu-Pns-Asp-Ala-Glu-Phe-OH 30 HEF & 0002 ?
6 H-Glu-Val-Met-Pns-Asp-Ala-Glu-Phe-OH 42 FrlemayaLd
7 (KMI-008) H-Glu-Val-Leu-Pns-Asp-Ala-Glu-Phe-OH > 90" Wb, 7o & AT
8 H- Glu Val-Lys Pns Asp-Ala- -Glu-Phe- OH < 20 DORERIVE LD
9 H Glu Leu Leu- Pns Asp- Ala Glu Phe OH < 20 HiANVEAZYVT A
10 H-Glu-Ile-Leu-Pns-Asp-Ala-Glu-Phe-OH 26 ¥ 3. FnsnEL%
11 H-Glu-Phe-Leu-Pns-Asp-Ala-Glu-Phe-OH < 20 e .
(WAE SN
12 H-Glu-MetLeu-Pns-Asp-Ala-GluPhe-OH < 20 SRR FAY
13 H-Glu-Val-Leu-Pns-Ala-Val-Glu-Phe-OH 30
14 H-Glu-Val-Leu-Pns-Ala-Leu-Glu-Phe-OH 41 TS
o mGmiebmonel @ xsryen
S_
6 u-Val-Leu-Pns-Ala-Glu-Glu-Phe- BACE FEZH
17 H Glu-Val Leu Pns—Asp Ala Gln Phe OH 56
18 . H-Glu-Val-Leu-Pns-Asp-Ala-Val-Phe-OH 57 APP DR FEM: T N
19 H-Glu-Val-Leu-Pns-Asp-Ala-Leu-Phe-OH o7 N T —FWEROVE
20 H-Glu-Val-Leu-Pns-Asp-Ala- Phe- P 1e- OH 67 .
Stttk s e} OTHBATL—TY
D (IC,, = 413nM) .
A"/“ THI({i\ /9“%-’7]/&
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A
— I B A
AR BREA LT 5 &
¥ \ § At
BIEhL, BEDI e

Ao —F R
APPEEHIZ G &2, #

DPILEALIZEEER
IRHEFS Bk % H AR A
PEHER %2791 L
TLA (B, %A
RhE . KMI-061 1243
EHEANIE ALTED S
NFEFATLE, DL
REDDHDIZT B &,
LUEMEDSER D T L

C 100%

62%

relative amount
of SAPP3

112 KMI-008D -t oL 2—HICRIZTEE A : APP & BACE] 3
A U7 COS-7 #fam 5 D sAPPBD Pk (BEXEID/$4 — )
B 1 KMI-008 /A0S & 3 sSAPP A DD (BRIREID /Y& — ), APP
& BACE1 Z8A L7 COS-7 #B21Z KMI-008 #1123 & (4). M2

- BWIBE (E) ICEXTSAPPAOEFNBI LTV e-bh 3,
—° COREINEERBMWICRLAHBDT, MALVBEE100%ET 3

ZD L BRgEIL,

& KMI-008 £ A 3 & sAPP S DIEEED 62 %P LT3

RA N7 v F a8,
REBEZIBEL TR > TV ET, kZE4t
T =55 EFENTHLERE T,
FrL DTN ) FL L) b
DEFALEOSDTEA, Kt SE LS
DILEWE L LT 3 EEERIC L 2 RMAL
EiToTwolb s, BRIRESZELD
LWV NWVREYF L (Pns) a8 d v v T
T FEEEA KMITLamEER L E LA (R
3o INHDIH B KMI-008 & DF 71L&
RV BEREEEES RSN FE Lz, SE
WCREELZT-2b52Tw0TEH, b
VIHELIIDODYZATHWET L, KA
TIRAPIZODBRBHOVDLANLT, EA
EAFEEE LTI NE L,
MlaTIREI DLV Z R, BERED
A E— B4 COS-7 Mg % FIVy T APP 3 2%
Y- DML ThbounE Lz (K12),
FOFEHR, KMI-008 2T 5 &, b o
DHEPIZHELE L7z HIATE 32 L%
—YRHEFEMEE L > TWhhiF e,

(K5 7B BACE PEEH

KMI-008 13, 7 I /B8l CTTHh 5,

(4

NTRIFNWEL D A, NELTBPTEH
HOET, IT, BRI LB B/ MG
EERD DD, KMI-008 567 3 /W%
Pk LTS T LR TV E L (R 4),

KMI-008 D & 9 BALEMNTE DL &, KA
BHWFEERD 12D 72728, Ho &\ R
WZHISED A, PADSPI'ETOY H v K%
HEBRYYRTF FFEETH, WEDRE
PEEFHLTWAI Ehhh L,

ORI, RILTANSE Uy BTas7
—ETH DL = DOHER OREFEPEAR &
YA T HEAH Y JERIABREL o T
WET,

72720 ZORTF R TIRERTOR
EMWAENZ ENL, EHIIHEOR#E{LE
HOTWEFT L, £LT, 753U
(Glw) Db IZF FF )L TEBRLAVT R
J7aEA R EALT LA (M13), CF
MW NVRUBEEREOT I/ BICLE0T
EHUER LSS Wi, 73 REEEC
Liz& 2 h, EFEIZm, Fr Bt r7—
FLNLFTHFEUSEID L7 3.4nM &
W IERICIRVE B ) F T,
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WAPVEETHE, 7 ITHTITN=TD
1L e oM99-2 & FLE b DILEY TId, CK
sV sEnET (M14), TTA L, ER
M En e E>TWET, AMAEL
HEK203 il 2> T, 20L& (KMI-358
B X UKMI370) D p-t 7 L& —EiGHz R
RV nWE 2 A, BEREFNIZ -7
Ly —¥ERELTWE LR (15,

—7J7. KMI-358 & KMI-370 O 3 41) ) Ek
WBEER L, HIVRUERE & (B
LOEFBALE LIze AVEVIRA YV AS —
LLTC, REEBOMERTHT VAT

YRR D
HRBPOADPF>TWET FT U —

LTAHE LTS
FDFER.

#4 TIEEBEORR

ETpEEZ

compoundno. P4 P3 P2 PL P P2 Py Py DACH P (%)
(at 2uM)
7 (KMI-008) H-Glu-Val-Leu-Pns-Asp-Ala-Glu-Phe-OH > 90
32 H-Val-Leu-Pns-Asp-Ala-Glu-Phe-OH < 20
33 H-Leu-Pns-Asp-Ala-Glu-Phe-OH < 20
34 H-Pns-Asp-Ala-Glu-Phe-OH < 20
35 H-Glu-Val-Leu-Pns-Asp-Ala-Glu-OH 60
36 H-Glu-Val-Leu-Pns-Asp-Ala-OH 46
37 H-Glu-Val-Leu-Pns-Asp-OH 61
38 H-Glu-Val-Leu-Pns-OH 34
39 H-Gly-Val-Leu-Pns-Asp-Ala-Glu-Phe-OH < 20
40 H-Glu-Gly-Leu-Pns-Asp-Ala-Glu-Phe-OH < 20
41 H-Glu-Val-Gly-Pns-Asp-Ala-Glu-Phe-OH < 20
42 H-Glu-Val-Leu-Pns-Gly-Ala-Glu-Phe-OH 54
43 H-Glu-Val-Leu-Pns-Asp-Gly-Glu-Phe-OH 73
44 H-Glu-Val-Leu-Pns-Asp-Ala-Gly-Phe-OH 56
45 H-Glu-Val-Leu-Pns-Asp-Ala-Glu-Gly-OH 65
Structures and Activities of KMI-358/-370
[ P4y P3; FP2; Pl SACE
L0 X inhibition
H,N \)J\I\X(N\/U\N ICsy(nM)
NH of i iH KMI-358 -H 16
L A\COOH - KMI-370 ~COOH 34
Synthetic Route to KMI-370
Et0CO-COC] deb
Boc-Dap(Fmoc)-OH —————— ac == KMI-370
Boc-Val-OH b
Boc-Leu-OH ab .
&”ég;fH ab|  (2)EDCHCI HOBtH,0/DMF;
© ~ (b)4 N HC}/dioxane;
(c)20% Et,NH/DMF;
H.N COOMe (d)Et;N, DMF; (e)4 N KOH/DMF
13 /\AFE BACETI FEEHI. KMI-358/-370
170 FW. RERORRE

ZEhD

C e AME Db,
RS -YN

BN KMI-420 13T EB D,

JEFIEELS L (o
TWwEST, Lab, 1t
ZWBEEED LhTo
T, EEICL W R
hh ) F L7,

XL, NIVEVER
20EF RIS NE
b D KMI-429 b IEHE I
BERLTHWET (B116),
SH, RETT VYN
41w —HRHEOERS
HEbH ., KEOHE
EREBZOREEREERR
EBADANNR
KWAw”EEéﬂ
KETIE 2 RIERIC
&DE¥L<C%&V“)
BT,

HARELFESTEA
WE—ENEER SN
DT, THHDHLD
MWEhEb% o
TWwWES, BE. 71
A L,”’:T\Lwtm

MiEEE T
3“0

WEEREAB &,
SDFNITV =N
F Lo T3 (F17)
L ZDERT
BREES TV ARWI E
BNhohrbhFLI, I



BFEELTERPERETHE LBVE T8,
HREMEILH B LV ) IR T,

v-EIL 5 —EHERORS

-t L —BIlZonw TR s E 4,
Ve A A A MY VARG R Ldu s
TEEELROLN, FOEEADIESRIC
B SNTVETY, ¥ U r Bz
RAONTWT, WELPERRRETT, $72,
Y- LI =i, BE - SMLIELEE L
TWB 1EEERE Y 7 BEDOWL Ohk
ERCTDZEPHONTHET, EBE, 4-
I VI—VXDOELRY VNI ERSEEL G
NTVB T L= rD) vy 7Yy hew Al
BEEEC &L, BEBFETT, UEtnz
EDDL, vy Ly —EREBICHET LD
ERFFELLRVWEDEZF LD FT,
APP T, -t o L& — LIk BYIUFERAL
DI EAFELTVE T, 2070, -tk
7 V& —EHENFRIZILAR S L
ML D E9,
L.y Ly —YRHEHK L LTIER
T HA FLRIESE (NSAID) L9 %25 DbdH b
9, IHEEEBAL TR <, D 0MEEICES
LTy-t7 Loy —EHESRTTEEND S
ZeERL, TOL)BILEY DI LED B

\
BACEL : #%/ 7% (flap)
OM99-2 : #, KMI-370 . &

] KMI-358

o 100

T — 74 48

BN

Y

ENN

iy 8 6
~ — ——
3 KMI-370

[ 100

H ] s

N

2 3 35

S

» HEE
Q oy

*H8 100nM 1M 10uM  100uM

K15 S-t7L2—HEEMICRITT KMI-358/-
370 MFHFR(in BACE1-HEK293 cells, n = 3)

LEFH)ET, vt

7 Ly —ERER O IIiII
22 b, AR §>_amﬂ )
- N a,
¢ o)
TE f, o E TEYE Boc-Dap (Fmoc) -OH
WA TR 2 TR ET, Boc-Val-OH COOH
. - Boc-Leu-OH o A
SHOFELRE Boc-Pns-OH PR
\ " COOBzl 7 N I § ! E COOH
LB IRAEMS Ll 0 H o
EONTR-EI LY — lelcmmﬂ W*VN
CHEHI 2% L. 8 HNﬁN KMI-429

Wik b ok aYE
RVWHLELZ, L
L. BtsLy—¥n
ERS =25 L,

B ok asms  (Co39mM)

Abbrev.: Dap; L- ¢, 3 -diaminopropionic acid,

Reagents: (a) EDC-HCI, HOBt/DMF; (b)4N HCl/dioxane;
(c)20% Et,NH/DMF; (d) TMS-Br, thioanisole, m-cresol/ TFA
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M ORI ZERD T AT DS
hE&hEHAETIH — 503
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A, 1991 iz, BonE [ e

17 BACE1 &AL A KM-429 OAFEF I (AT L AR (O H S
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CThr 2

ERC P

PO FE L7, HEED/EDLI EIFFEFIIK
BodhllvbhlI L, £0IA, 1IH0D
Sl Ak, hy T —llhnEd L]
EVioTWnE L7, WOob [HEX LT
X\ Vo TV TY, BN H HHE
3. BREICEMS22 500 LNLE R AD,
FEEHHEBVETOT, ¥V, FELED
fwtﬁ%tw&ﬁmifomiﬂwﬁ”
W, TN A - ﬁ‘f&%@%%?(

\ZIRSL DT REEEDSBH D . 512D ﬂHL
lonEBWwFET,

Ak, BITOBARSEE, HEEEZIX

L7z SADHIREICRBLET, RED
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Background: A study was undertaken to investigate the pathogenesis of pulmonary involvement in human
T lymphotropic virus type | {(HTLV-)) carriers.

Methods: The bronchoalveolar lavage (BAL) cell profile of 30 HTLV-1 carriers (15 asymptomatic HTLV-I
carriers [AHCs) and 15 symptomatic HTLV-l carriers (SHCs)) with chronic inflammatory diseases of
respiratory tract and eight patients with HTLV-I associated myelopathy/tropical spastic paraparesis
(HAM/TSP} was investigated. The HTLV-1 proviral deoxyribonucleic acid (DNA) load in peripheral blood
mononuclear cells (PBMCs) and BAL fluid from HTLV-l carriers was estimated using the quantitative
polymerase chain reaction method and the correlation between the lymphocyte number in BAL fluid and
the HTLV-{ proviral DNA load in PBMCs and BAL fluid was examined.

Results: The percentage of lymphocytes in BAL fluid was increased (>18%) in 11 of 30 HTLV-l carriers
although there was no significant difference compared with conirol subjects. In HTLV-I carriers the
lymphocyte number in BAL fluid correlated well with the copy number of HTLV-I proviral DNA in PBMCs. In
addition, the copy number of HTLV-I proviral DNA in BAL fluid correlated well with the number of
lymphocytes (both CD4+ and CD8+ cells) in BAL fluid.

Conclusions: These findings suggest that pulmonary lymphocytosis can occur in a subset of HTLV-| carriers
without HAM/TSP and that the increased HTLV-I proviral DNA load may be implicated in the pathogenesis

retrovirus that is actiologically associated with adult T

cell leukaemia’ * and with HTLV-1 associated myelo-
pathy/tropical spastic paraparcsis (HAM/TSP).’ * In addition
to these diseases, a number of inflammatory disorders have
also been described in association with HTLV-1 including
HTLV-I uveitis,® arthropathy,* and Sjdgren’s syndrome.’
Pulmonary involvement is also associated with HTLV-I—for
example, in patients with HAM/TSP and HTLV-I uveitis
pulmonary involvemient may be characterised by broncho-
alveolar lymphocytosis.*" Furthermore, a few preliminary
studies have shown that similar pulmonary involvement is
observed in HTLV-I carriers who have not developed HAM/
TSP or HTLV-I uveitis.”

Many kinds of immunological abnormalitics and an
increased HTLV-I proviral deoxyribonucleic acid (DNA) load
in peripheral blood, cerebrospinal fluid, and bronchoalveolar
lavage (BAL) fluid from patients with HAM/TSP" " and
HTLV-Iuveitis'' have been reported, suggesting that immuno-
logical mechanisms related to an increased amount of
HTLV-1 proviral DNA may be implicated in the pathogen-
esis of these discases. However, despite advances in eluci-
dating the pathophysiology of thesc discases, much of the
information on the pathogenesis is confined to HAM/TSP
and HTLV-1 uveitis. There is little information available
regarding pulmonary involvement and pathophysiology in
HTLV-I carricrs who have not developed HAM/TSP or
HTLV-1 uveilis,

To examine the incidence and pathogenesis of pulmonary
lymphocytosis in HTLV-1 carricrs, we have analysed BAL cell
profiles in HTLV-1 cagriers including asymptomatic HTLY-1
carriers (AHCs). We also estimated the HTLV-I proviral DNA
load in peripheral blood mononuclear cells (PBMCs) and BAL
cells from HTLV-1 carriers by the quantitative polymerase

| I uman T lymphotropic virus type I (HTLV-1} is a type C
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of pulmonary involvement in HTLV-| carriers.

chain rcaction (PCR) mcthod and cxamined the correlation
between the HTLV-I proviral DNA load and pulmonary
lymphocytosis.

METHODS

This study was reviewed and approved by the Kagoshima
University Faculty of Medicine Committee on Human
Rescarch.

Study subjects

The study subjects consisted of 30 HTLV-I carriers and cight
paticnts with HAM/TSP consccutively presenting to our
department between 1989 and 2000. The 30 HTLV-I carricrs
consisted of 15 AHCs {threc men and 12 women) and 15
symptomatic HTLV-1 carriers (SHCs; five men and 10
women) as shown in table 1. There were no significant
differences in age between cach of the groups and the control
subjects. All subjects were seronegative for human immuno-
deficiency virus (HIV) 1.

To assess the cellular characteristics of BAL fluid in AHCs,
the serum anti-HTLV-I antibody was checked in individuals
consulting our department for an annual chest radiograph.
The anti-HTLV-T antibody was measured by the gelatin
particle agglutination method (Fujirebio, Tokyo, Japan).
After obtaining informed consent, further cxaminations
including  fibreoptic  bronchoscopy  were  performed  on
HTLV-1 scropositive individuals along with careful history
taking including occupational history. Individuals who
Abbreviations: AHC, asymptomatic HTLV-I carrier; BAL,
bronchoalveolar lovage; HAM/TSP, HTLV-| associated myelopathy/
tropical spastic paraparesis; HTLV-l, human T lymphotropic virus type I;
PBMC, peripheral blood mononuclear cell; PCR, polymerase chain
reaction; SHC, symptomatic HTLV-I carrier
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Table 1 Clinical background and bronchoalveolar lavage (BAL) findings of HTLV-l carriers and patients with HAM/TSP
Peripheral bloed Bronchoalveolar lavage flvid

Patient no. and clinical Age/ WBC HILV- Cell count
diagnosis/symptoms sex {/mm?) Abt () {x10%/ml} AM (%) Ly (%) Neu (%) Eo (%) CD4 (%) CD8 (% CD4/CD8
1 AHC 64/F 4300 2048 1.4 94.3 50 0.8 0.0 ND ND ND
2 AHCY 77/M 7500 2048 1.0 96.4 3.2 0.4 0.0 52.0 329 1.6
3 AHC 72/F 5800 256 20 90.2 8.3 1.3 0.2 471 27.3 1.7
4 AHC 48/F 2600 512 0.4 86.9 12.3 0.6 0.1 48.9 29.2 1.7
5 AHC 57/F 6500 1024 0.7 74.9 24.6 0.5 0.0 53.5 25.0 2.1
6 AHC 78/F 4300 8192 1.9 88.2 10.5 0.8 0.0 53.0 28.3 1.9
7 AHC 58/F 3600 8192 0.9 84.4 14.3 1.2 00 ND ND ND
8 AHCt 64/M 4300 512 07 96.2 3.3 0.5 0.0 ND ND ND
9 AHC 71/M 5400 4096 28 70.5 28.6 0.9 0.1 75.6 23.2 3.3
10 AHC 56/F 7000 128 1.0 80.5 18.7 0.6 0.1 44.5 39.5 1.1
11 AHC 64/F 4000 128 1.3 89.2 9.7 0.8 0.3 588 22.8 2.6
12 AHC 55/F 3700 2048 0.6 95.3 4.0 0.3 0.5 ND ND ND
13 AHC 77/F 4300 16384 1.5 76.1 23.4 0.4 0.1 753 13.4 5.6
14 ARC 7V/F 5300 4096 0.6 84.3 13.5 1.6 0.5 64.6 26.9 2.4
15 AHC 67/F 4700 1024 0.8 Nns 55 1.2 0.0 42.8 171 2.5
16 Chronic cough 76/F 5100 256 1.0 93.6 57 07 0.0 37.1 34.8 1.1
17 Chronic cough 67/F 3900 1024 0.9 68.5 301 1.4 0.0 7 25.9 2.8
18 Chronic cough* 82/F 7000 128 1.7 95.2 4.7 0.2 0.0 ND ND ND
19 Middle lobe syndrome 59/F 5200 4096 0.7 61.0 34.6 34 0.0 55.8 AR 2.6
20 SBS Vavid 3400 4096 0.5 92.0 7.1 0.8 0.2 48.4 31.7 1.5
21 Bronchiectasis 63/F 2800 2048 0.6 94.9 4.9 01 0.0 40.4 421 1.0
22 Inactive The 57/M 3900 1024 13 727 27.3 0.0 0.0 571 40.5 1.4
23 Inactive Thet 73/M 7000 2048 3.0 94.9 4.7 0.4 0.0 60.0 30.8 2.0
24 Chronic bronchitis 47/M 4700 256 0.6 9214 8.1 0.2 0.0 ND ND ND
25 Chronic bronchitis* 57/M 5200 256 1.8 87.0 1.4 1.4 0.2 ND ND ND
26 Bronchiectasis 72/F 5000 512 1.9 97.4 2.6 0.0 0.0 ND ND ND
27 Bronchiectasis 68/F 4000 128 1.5 551 29.6 13 1.2 57.5 22.9 2.5
28 SBS 46/M 6900 2048 58 42.5 203 250 0.6 4111 49.7 0.8
29 Middle lobe syndrome 66/F 6300 512 2.5 44.4 553 0. 02 619 29.6 2.1
30 SBS 18/F 7900 4096 27 47.6 45.5 7.1 03 41.6 55.2 0.8
31 HAM/TSP 33/F 4100 2048 20 42.7 56.8 0.2 0.2 431 51.5 0.8
32 HAM/TSP 50/F 4900 2048 2.3 65.6 210 134 0.0 46.4 49.2 0.9
33 HAM/TSP 54/F 2800 512 1.4 63.0 36.0 1.0 0.0 69.1 28.5 2.4
34 HAM/TSP 60/M 5100 512 2.4 73.4 24.5 21 0.0 471 48.2 1.0
35 HAM/TSP 65/F 5200 2048 17 40.8 58.9 0.3 0.0 331 81.0 0.5
36 HAM/TSP 59/F 4900 32768 4.0 27.0 719 1.1 0.0 76.2 20.4 37
37 HAM/TSP 34/M 5400 8192 1.6 732 257 1.2 0.0 50.2 421 1.2
38 HAM/TSP 50/M 6100 8192 3.9 312 68.3 0.0 0.5 52.0 46.9 1.1
WBC, white blood cell; M, male; F, female; HTLV-1, human T lymphotropic virus type 1; AHC, asymptomatic HTLV- carrier; HAM/TSP, HTLV-t-associated myelopathy/tropical
spastic paraparesis; SBS, sinobronchial syndrome; The, tuberculosis; AM, alveolar macrophage; Ly, lymphocyte; Neu, neutrophil; Eo, eosinophil; ND, not delermined.
*Current smoker.
{Recent/ex-smoker,
+HTLV-I antibody {Ab) was measured by the gelatin porticle agglutination method.

worked in environments known to cause allergic lung
discases were excluded. After the diagnostic procedure, 15
AHCs were recruited to the study (table 1); the chest
radiographic findings were normal in 13 individuals and
two had minimal inactive tuberous lesions.

The 15 SHCs (subjects 16-30) were recruited from the
outpaticnt clinic of our department for chronic inflammatory
discascs of the respiratory tract (three sinobronchial syn-
drome, three bronchicctasis, two middle lobe syndrome, and
two chronic bronchitis); two had an inactive tuberculous
lesion and three (subjects 16-18) complained of a slight
cough for 1-3 months during the study. Eight patients with
HAM/TSP (three men and five women) had been diagnosed
according to the criteria proposed by Osame et al.” Three
HTLV-] cartiers (subjects 9, 18 and 25) were current smokers,
three HTLV-I carriers (subjects 2, 8 and 23) were ex-smokers
with intervals ranging from 3 months to 5 yecars since
smoking cessation, and the others had never smoked.

white blood cell counts in peripheral blood were within the
normal range in all subjects. The scrum anti-HTLY -1 antibody
titre ranged from 128 to 16384 x in HTLV-I carricrs and from
512 1o 32768x in patients with HAM/TSP. The median
(range) % vital capacity of AHCs, SHCs, and paticnts with
HAM/TSP was 104.9% (77.2-131.8), 85.8% (75.9-131.3), and
96.7% (76.7-108.0), respectively, and the % forced expira-
tory volume in 1 sccond in the three groups was 82.2%

(79.3-91.7), 70.7% (51.6-86.2), and 79.7% (70.0-88.3%),
respectively. There were no significant differences in pul-
monary function between the three groups.

Nine healthy individuals (three men and six women) of
median age 53 years, all non-sinokers, who were scroncga-
tive for HTLV-I acted as controls. They included four healthy
volunteers and five healthy individuals undergoing an annual
chest radiographic examination. These latter five healthy
individuals were tinally diagnosed as having a small solitary
lung nodule without signs of pulmonary disease (n=3) or
minimal inactive tuberculous lesions (n=2). BAL was
performed to diagnose the small lung nodule and the cellular
characteristics of the BAL fluid from these subjects served as

Table 2 Oligonudleotides for PCR detection of HTLV-1
proviral DNA

Function Nucleofide sequence {5’ to 3') Position*™
Primer  GGC TCC GTT GIC TGC ATG TA 7765-7784
Primer  AAT CAT AGG CGT GCC ATC GG 8091-8072
Probe CCT AAT AAT TCT ACC CGA AGA CTG TTT

GCC 7932-7961

*GenBank Accession No. J02029.
PCR, polymerase chain reaction; HTLV-L, human T lymphotropic virus

type L.

www thoraxinl.com
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control values for this study. The chest radiographic findings
of the five healthy volunteers were normal.

Bronchoalveolar lavage

Informed consent was obtained from all individuals before
they underwent BAL which was performed before interven-
Lions including corticosteroid administration. Under local
anacsthesia with 2% lidocaine, a fibreoptic bronchoscope was
placed in the subscgment of the right middle lobe or lingua
and 160 ml sterile saline was infused in four aliquots through
the bronchoscope and aspirated by gentle hand suction. The
lavage fluid obtained was passed through two sheets of
sterile gauze and a 10 ml aliquot was centrifuged at 4009 for
10 minutes, stained with Wright-Giemsa stain, and the cell
differentials were determined (at least 500 cells were
counted). The lavage fluid was then washed twice and the
total number of cells counted.

An aliquot of BAL cells was used for identification of T
lymphocyte subsets. The cclls were washed twice with
phosphate buffered saline and incubated with an optimal
concentration of fluorescence conjugated monoclonal anti-
bodies (OKT4 (CD4), OKT8 (CD8); Ortho Diagnostics,
Raritan, NJ, USA). The cells were then analysed for surface
fluorescence using flow cytometry (FCMID, Nihon Bunko,
Tokyo, Japan).

Isolation of peripheral blood mononuciear cells
{PBMCs)

The PBMCs were isolated from 30 ml heparinised peripheral
blood by Ficoll-Hypaque density gradient centrifugation
(Pharmatica, Uppsala, Sweden). Blood samples were
obtained before performing BAL in all subjects. These
samples were stored in liquid nitrogen until use.

Quantitative PCR of PBMCs and BAL cells

Quantitative PCR assay was performed as previously
described. The amount of HTLV-1 proviral DNA was
calculated using the following formula: copy number of
HTLV-1 (pX) per 10 PBMCs and per 10* BAL cells = [(copy
number of pX)/(copy number of B-actin/2)] x 10*

Detection of HTLV-I proviral DNA from BAL cells by
PCR

To examine the presence of HTLV-1 proviral DNA in BAL cells,
isolated BAL cclls from 10 initial AHCs (nos 1-9 and 11} were
analysed. As ncgative and positive controls, BAL cells and
HTLV-I infected TCL-Kan cells” from HTLV-I scroncgative
controls were also assayed. 1 pg of DNA extracted {rom BAL
cells was used for the PCR. The amplification reaction of PCR

Mori, Mizoguchi, Kawabata, et al
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Figure 1. (A) Copy number of HTLV-I proviral DNA per 104 PBMCs in
HTLV- carriers anleaﬁents with HAM/TSP. The whisker box plots
represent the 25-75th percentile of resulls inside the box, the median is
shown by the horizontal bar across the box, and whiskers on the box
represent the 10~90th percentiles. (B) Correlation between the number
of lymphocytes in bronchoalveolar lavage (BAL) fluid and the copy
number of HTLV-| proviral DNA per 104 PBMCs in HTLV-I carriers, HTLV-
{, human T lymphotropic virus type I; PBMCs, peripheral blood
mononuclear cells; HAM/TSP=HTLY-| associated myelopathy/tropical
spastic paraparesis.

was performed for 35 cycles and consisted of denaturation at
94°C for 1 minute, anncaling at 65°C for 2 minutcs, and
primer extension at 72°C for 3 minutes. 10 pl of the amplified
products was blotted onto a nylon membrane and hybridised
with a biotin labelled probe for HTLY-I pX. After incubation
with streptavidin-alkaline phosphate conjugate, disodium 3-
(4-methoxyspirol [1,2-dioxetane-3-2'-tricyclo-|3.3.1.1.3.7]
decani-4-yl)phenyl phosphate (AMPPD)™ (Southern Light
Kit, Troix) was added to the blot to a final concentration of
0.25 mM and the immersed blot was then slowly agitated
for 5 minutes. Finally, the chemiluminescent signal was
detected by exposing the radiographic film.

Table 3 Bronchoalveolar lavage findings in HTLV-1 carriers and HAM/TSP patients

Cell count
Subjects [%10%/ml} AM (%) Ly (%) Neu (%) Eo (%) CD4+ cells (%) CD8+ cells (%) CD4/CD8
HTLV-| carriers 1.2* 87.6 1.0 0.8 0.0 53.3 28.8 1.9
N=30 (22}t {0.4-5.8) (42.5-97.4) (2.6-55.3) 0.0-25.0) {0.0-1.2) (37.1-75.6) (13.4-55.2) {0.8-5.6)
AHCs 1.0* 88.2 10.5 08 0.1 53.0 26,9 2.1
N=15{1}t {0.4-2.8} (70.5-96.4)  {3.2-28.6} {0.3-1.6) [0.0-0.5} (42.8-75.6) (13.4-39.5) (1.1-5.6)
SHCs 1.5* 87.0 1.4 0.7 0.0 55.8 317 1.5
N=15{11}t {0.5-5.8} (42.5-97 .4}  {2.6-55.3) 0.0-250) {0.0-1.2} (37.1-71.7) (21.1-55.2) {0.8-2.8)
HAM/TSP 2,2* 52.9* 46.4** 1.1 0.0 48.7 47 .6* 1.0
N=8 {1.4-4.0) (27.0-73.4)  (21.0-71.9) (0.0-1 3.4) (0.0-0.5) (33.1-76.2) {20.4~61.0) {0.5-3.7)
Controls 0.6 .2 8.4 0.6 0.1 48.7 314 1.5
N=9 (0.3-1.0) (87.9-95.8)  {3.8-10.5) (0.2-1.3) {0.0-0.4) {33.4-59.5) {22.7-45.1) [0.9-2.1}

Data are shown as median (range).

myelopathy/tropical spastic paraparesis.
“p0.05, *p<0.01 compared with controf subjects.

{11 AHCs and 11 SHCs).

N, number of subjects; AM, alveolar macrophage; Ly, lymphocyte; Neu, neutrophil; Eo, eosinophil; HTLV-I, human T lymphotropic virus type I; AHCs,
asymptomatic HTLV carriers; SHCs, symptomatic HTLV-! carriers with chronic inflommatory diseases of respiratory tract; HAM/TSP, HTLV-|-associated

1The cell differential in BAL fluid wos determined in 30 HTLY-l carriers |15 AHCs and 15 SHCs) and T lymphocyte subsets were determined in 22 HTLV-1 carriers
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carriers and HAM/TSP patients

Table 4 Quanfification of HTLV-I proviral DNA in PBMCs and BAL fluid from HTLV-I

PBMCs BAL fluid
Subjects N Median Range N Median Ronge
HTLV-| carriers 26 199 ND-1704 14 126 22-1268
AHCs 1 138 ND-1704 3 75 70-132
SHCs 15 232 30-1390 1 141 22-1268
HAM/TSP 8 1611 261-2857 8 601" 294-3495

subjects; ND, not detected.

HTLV-l copy number per 10* PBMCs and per 10% BAL cells are presented.

HTLV-, human T lymphotropic virus type I; AHCs, asymplomatic HTLY-I carriers; SHCs, symptomatic HTLV-|
carriers with chronic inflammatory diseases of respiratory tract; HAM/TSP, HTLV- associated myelopathy/ropical
spastic paraparesis; PBMCs, peripheral blood mononuclear cells; BAL, bronchoalveolar lavage; N, number of

*p<0.01 compared with HTLV-I carriers, AHCs and SHCs; **p<0.01 compared with HTLV- carriers and SHCs.

The location and scquences of the primers and probe are
summarised in table 2.

Statistical analysis

All values arc shown as median (range). Statistical analysis
was performed using the Mann-Whitney U test and
Spearman rank correlation. p values of <0.05 were con-
sidered significant.

RESULTS
Cellular characteristics and T lymphocyte subset of
BAL fluid
The recovery ratios of BAL fluid in HTLV-I carriers, AHCs,
SHCs, and patients with HAM/TSP did not differ significantly
from those of control subjects (data not shown). As shown in
table 3, the BAL fluid cell count was increased in HTLV-I
carricrs, AHCs, SHCs, and patients with HAM/TSY compared
with control subjects. The differential cell count showed an
increased percentage of lymphocytes and a decreased
percentage of macrophages in BAL fluid from patients with
HAM/TSP compared with control subjects. The percentage of
lymphocytes in BAL fluid was increascd (>18%) in four
AHCs and seven SHCs but there was no significant difference
from that in control subjects.

Analysis of T lymphocyte subsets in BAL fluid showed an
increased percentage of CD8+ cells in patients with HAM/TSP
and an increased ratio of CD4/CD8 in AHCs.

HTLV-1 proviral DNA in PBMCs and correlation with
lymphocytes in BAL fluid

The copy number of HTLV-1 proviral DNA in PBMCs was
determined in 26 HTLV-I carriers (11 AHCs and 15 SHCs) and
cight paticnts with HAM/TSP. As shown in table 4 and fig 1A,

the copy number of HTLV-I proviral DNA per 10* PBMCs was
significantly increased in patients with HAM/TSP compared
with those of HTLV-I carriers (p<0.001), AHCs (p<0.01), and
SHCs (p<0.01). There was no significant difference in the
copy number of HTLV-I proviral DNA of PBMCs between
A