@ Sino Biological

Tag Antibody As Low As Oonly $38; each for 50% off

$59

e

%ihrﬁ)llgﬁ?’{glogy in the Salivary Glands of Patients with

Hot Cytokines & Growth Factors for All ELISA Kits and Pair Sets

Accumulation of Common T Cell Clonotypes

Human T Lymphotropic Virus Type
|-Associated and I diopathic §ogren's

Thisinformation is current as ndrome
of September 4, 2017. >y

Masanori Sasaki, Seiji Nakamura, Y ukiko Ohyama,
Masanori Shinohara, |chiko Ezaki, Hideo Hara, Tsutomu
Kadena, Kenji Kishihara, Kazuhiko Y amamoto, Kikuo
Nomoto and Kanemitsu Shirasuna

J Immunol 2000; 164:2823-2831; ;
doi: 10.4049/jimmunol.164.5.2823
http://www.jimmunol .org/content/164/5/2823

References

Subscription

Permissions

Email Alerts

This article cites 45 articles, 13 of which you can access for free at:
http://www.jimmunol .org/content/164/5/2823.ful | #ref-list-1

Information about subscribing to The Journal of Immunology is online at:
http://jimmunol .org/subscription

Submit copyright permission requests at:
http://www.aai.org/About/Publications/Jl/copyright.html

Receive free email-alerts when new articles cite thisarticle. Sign up at:
http://jimmunol.org/alerts

The Journal of Immunology is published twice each month by
The American Association of Immunologists, Inc.,

1451 Rockville Pike, Suite 650, Rockville, MD 20852
Copyright © 2000 by The American Association of
Immunologists All rights reserved.

Print ISSN: 0022-1767 Online |SSN: 1550-6606.

/102 ‘¥ Jequeidas uo 1s9nb Aq /6.0 jounwiw i [Fmmmy/:dny wioJy papeojumoq


http://www.jimmunol.org/cgi/adclick/?ad=51453&adclick=true&url=http%3A%2F%2Fwww.sinobiological.com%2Frabbitmab.html%3Futm_source%3DJI%26utm_medium%3DCPM%26utm_campaign%3DRmab
http://www.jimmunol.org/content/164/5/2823
http://www.jimmunol.org/content/164/5/2823.full#ref-list-1
http://jimmunol.org/subscription
http://www.aai.org/About/Publications/JI/copyright.html
http://jimmunol.org/alerts
http://www.jimmunol.org/
http://www.jimmunol.org/

Accumulation of Common T Cell Clonotypes in the Salivary
Glands of Patients with Human T Lymphotropic Virus Type
I-Associated and Idiopathic Sjégren’s Syndrome

Masanori Sasaki,* Seiji Nakamura?* Yukiko Ohyama,* Masanori Shinohara,* Ichiko Ezaki, '
Hideo Hara,* Tsutomu Kadena,* Kenji Kishihara, ® Kazuhiko Yamamoto,1 Kikuo Nomoto,® and
Kanemitsu Shirasuna*

To clarify the pathogenesis of human T lymphotropic virus type | (HTLV-I)-associated Sjégren’s syndrome (SS), the TCR g gene
usage by the infiltrating lymphocytes in the target organ was examined. The B families predominantly used in the labial salivary
gland (LSG) from the HTLV-I-seropositive (HTLV-l *) SS patients were more restricted than those from the HTLV-I-seronegative
(idiopathic) SS patients, and were commonly 5.2, VB6, and VB7. The single-strand conformation polymorphism analysis
revealed that T cell clonotypes with \85.2, V6, and VB7 accumulate in the LSG from the HTLV-I * and idiopathic SS patients.
Among junctional sequences of the most dominant 87 transcripts, the conserved amino acid motif (QDXG: X is any amino acid)
was found in six of the five HTLV-I* SS patients and was also detected in two of the five idiopathic SS patients. Using the probes
specific to the motif, the VB7 transcripts with the motif were detected in the LSG from all of the seven HTLV-I* and five of the
six idiopathic SS patients, but not from eight healthy subjects. The Y7 transcripts with this motif were also detected in the
HTLV-l-infected T cell lines obtained from the LSG of an HTLV-l * SS patient. The accumulation of HTLV-I-infected T cells
expressing TCR with the conserved motif was thus indicated. These T cells were commonly present in patients with idiopathic SS
and are strongly suggested to most likely be involved in the pathogenesis of both HTLV-Il-associated and idiopathic SShe
Journal of Immunology, 2000, 164: 2823-2831.

inally identified to be a causative agent of adult T cell association between HTLV-l and SS was first proposed by Vernant
leukemia (1, 2) and is also closely associated with au-et al. (10), on the grounds that HTLV-l-infected patients with
toimmune-like disorders in various organs, such as HTLV-I-assoHAM/TSP commonly develop SS. Eguchi et al. (11) and Terada et g
ciated myelopathy/tropical spastic paraparesis (HAM/TSP) (3, 4)al. (12) later reported a high seroprevalence of HTLV-l among &
HTLV-l-associated arthropathy (HAAP) (5), bronchopneumo- patients with SS in an endemic area for HTLV-I. Terada et al. (12) Q
nopathy (6), uveitis (7), polymyositis (8), and mixed connectivealso suggested that the viral activity is elevated in these patients,
tissue disease (9). Although numerous studies have been done especially in the affected lesion. Our recent study also revealed thatg
the pathogenesis of these HTLV-I-associated disorders, the resull$TLV-I-associated SS is not essentially different from idiopathic SS _g)
have thus far been inconclusive and even conflicting. and strongly suggested an accumulation of HTLV-I-infected T cellsin &
Sjogren’s syndrome (SS) is considered to be an autoimmunthe salivary glands of patients with HTLV-l-associated SS (13).
disorder characterized by salivary and lacrimal gland insufficiency Based on these results, we proposed that HTLV-l may be a ®
resulting in xerostomia and keratoconjunctivitis sicca and has alscausative agent of SS and thus formulated the most likely hypoth-
esis for the etiopathologic mechanism of HTLV-I-associated SS
*Second Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Kyushu (13). To pgt itvery br_leﬂy’ a sglf-reactlve T cell in a state O.f anergy
University, Fukuoka, JapariDepartment of Food and Nutrition, Beppu University Could be infected with the virus and activated by the virus, and
Junior|CqIIet|_;11|?, Bﬁptpu' Sita’|gapfﬁ|3/|ep;rt'men}< of Nﬁurglo_@ly and leulzopsthOJlogy, _thereafter could induce this type of autoimmune disorder. Alter-
e b natively, the salivary gland environment might possibly allow the
Fukuoka, Japan; arftDepartment of Allergy and Rheumatology, Graduate School of preferential accumulation of HTLV-I-infected T cells. In this re-
Medicine, University of Tokyo, Tokyo, Japan gard, autoreactivity would be secondary to early degenerative
Received for publication June 1, 1999. Accepted for publication December 20, 1999changes in the salivary glands. In this study, to prove this hypoth-
The costs of publication of this article were defrayed in part by the payment of pageesis, we examined the oligoclonality and specificity of the T cells
charges. This article must therefore be hereby maddkrtisemenin accordance accumulating in the salivary glands of patients with HTLV-I-as-

with 18 U.S.C. Section 1734 solely to indicate this fact. . - . .
Lo , o ) ) sociated SS and compared these findings with those from patients
This work was supported in part by grants from the Ministry of Education, Science, .. . . .
with idiopathic SS.

and Culture of Japan.

I I uman T lymphotropic virus type | (HTLV-Hwas orig-  been implicated to be an HTLV-l-associated disorder (10-13). An
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2 Address correspondence and reprint requests to Dr. Seiji Nakamura, Second De
partment of Oral and Maxillofacial Surgery, Faculty of Dentistry, Kyushu University, .
3-1-1 Maidashi, Higashi-ku, Fukuoka 812-8582, Japan. E-mail address: seiji@denMate”aIS and Methods

kyushu-u.ac.jp Patients
3 Abbreviations used in this paper: HTLV-I, human T lymphotropic virus type-I; SS, . . .
Sjogren’s syndrome; LSG, labial salivary gland; PG, parotid gland; SSCP, single—_seven_ HTLV'I'S,erOpOS't'Ve (HTLV-1) _and 20 H_TLV-I-sero_negatlve (id

strand conformation polymorphism; HAM/TSP, HTLV-l-associated myelopathy/ i0pathic) SS patients who were also included in our previous reports (13,
tropical spastic paraparesis; HAAP, HTLV-Il-associated arthropathy; CDR3, comple-14) and six newly selected idiopathic SS patients were studied. All of the
mentarity-determining region 3. patients were women between the ages of 18 and 71 years who had been

Copyright © 2000 by The American Association of Immunologists 0022-1767/00/$02.00
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referred to the Second Department of Oral and Maxillofacial Surgery, Ky-Sequencing of cDNAs encoding TCR §enes

ushu University Dental Hospital, between 1992 and 1997. All fulfilled the . -,
diagnostic criteria for definite SS proposed by the Research Committee of}, Small area of the SSCP membrane corresponding to the position of the
Sjégren’s Syndrome of the Ministry of Health and Welfare of the Japanesdlistinct band was cut out. The piece was immersed in a Tris-EDTA solu-
government (15), and the diagnosis was also based on the diagnostic cfion (10 mM Tris-HCI, 0.1 mM EDTA) in a centrifuge microtube and was
teria proposed by the European Community Study Group on Diagnosti@eated at 80°C for 20 min. The supernatants were then subjected to a
Criteria for Sjégren’s Syndrome (16). HLA types of the HTLV-ISS second PCR amplification for 36 cycles. Bqth cloning a'nd sequencing
patients were as follows: patient 1 HLA-A24(9), 26(10); B55(22), 35; methods were pgrformgq as previously described (18). Briefly, thg ampll-
Cwi, 3; DR4, 14(6); DQ3, 7(3); patient 2 HLA-A11, 33; B60, 52; Cw7; fle_d DNA were S|ze_-pur|f|ed on a 1.8% agarose gel and then pu_nfled with
DR4, 2; patient 3 HLA-A2, 24; B39(16), 61(40); Cw7; DRY, 53; DQ3; Mlcr‘oconjpure (Amlcon, Bever_ly, MA), and then were clpned using aTA
patient 4 HLA-A24(19); B54(22), Cw1; DR4, 8; DQ1, 4; patient 5 HLA- cloning kit (Invitrogen, San Diego, CA). After blue/white screening of
A31(19), 24(9); B61(40), 52(5); Cw3; DR2, 11(5); DQ1, 7(3); patient 6 recor_nblnants on 5-bromo-4_1-chIor0-3-|ndolyl-o-galactopyran_qsme (X-‘
HLA-A24(9); B54(22), 55(22); Cwl; DR4, 53; DQ4; patient 10 HLA- Gal) indicator plates, plasmid DNA was extracted from positive colonies
A24(9), 33(19); B52(5), 44(12); DR2, 6. Six of the 7 HTLV-BS patients ~and sequenced with a Dye Terminator Cycle Sequencing FS Ready Reac-
had other HTLV-I-associated disorders such as HAM/TSP (patients 1, 4, tion Kit (Applied Biosystems, Foster City, CA) and an autosequencer (Ap-
and 6) and HAAP (patients 1, 2, and 3). Of the 20 idiopathic SS patientsP!ied Biosystems).

11 patients had primary SS and 9 had secondary SS. Eight healthy SUbjgﬁlf bridization with conserved amino acid sequence-specific
without either clinical or laboratory evidence of autoimmune or systemic Yy a p

disease served as controls. probes
, , Biotinylated CASSQDXG probes (5'-TGYGCCAGCAGCCARGAYNN
RNA extraction and cDNA synthesis NGGN-3:R =A +G,Y=T+ C,N=A + T + C + G) containing

- . . S ucleotide sequences for amino acid motif QDXG (X means any amino
Heparinized blood samples and labial salivary gland (LSG) biopsies Weré_;cid: this motif was conserved in 7 transcripts from SS patients as

obtained from all patients, and a parotid gland (PG) biopsy was also ob . . .
tained from an HTLV-I" SS patient (patient 10) at the same time. The total _mentloned bellow) were synthesized. The SSCP membranes were hybrid-

RNA was prepared by the acidified guanidinium-phenol-chloroform 'ZI(.ed ::’i\”th. :]hehproge for 16 h at GdOdC' and prl(()_be-spemﬂc bands were visu-
method as previously described (14, 17, 18). Three micrograms of the totdt'#® with the above mentioned detection Kit.

RNA preparation were used for the synthesis of cDNA. Briefly, RNA was
incubated for 1 h at 37°C with 20 U of RNasin ribonuclease inhibitor
(Promega, Madison, WI), 0.5g of oligo(dT)*>"*® (Pharmacia, Uppsala, ~Results are presented as mearSD, and the statistical significance of the
Sweden), 0.5 mM of each dNTP (Pharmacia), 10 mM of DTT, and 100 Udifferences between the experimental groups was determined by Student’s
of RNase H' reverse transcriptase (Life Technologies, Gaithersburg, MD).t test. P values of less than 0.05 were considered to be significant.

Statistical analysis

1U Wo.} pepeojumoqd

Amplification and semiquantification by PCR Results

The cDNA were amplified and quantified according to previously de- TCR B repertoire in the LSG from HTLV-land idiopathic SS
scribed methods (14, 17, 18), with only slight modifications. Briefly, one patients

twenty-third of the TCRB-chain cDNAs were amplified by PCR with the . . . L - .
VB- and Qa-specific primers, at a final concentration of 0.4 mM each. The AN immunohistochemical examination revealed the infiltrates in

sequences of the specific primers were the same as previously describtdle LSG from HTLV-I" SS patients to show a predominance of
(14, 18). The amplification was performed with 2.5 UTafq DNA poly- ~ CD3" T cells over CD20 B cells (13). Almost all T cells ex
merase and a DNA thermal cycler (Perkin-Elmer Cetus, Norwalk, CT)(Pressed TCReB-chains (data not shown), and this finding was

under the following conditions: denaturing at 95°C, annealing at 55°C, an . . . - ) A
extension at 72°C for 1 min each. For a quantitation of tigetNanscripts, consistent with that in the idiopathic SS patients (14, 17, 21). To

the aliquots of PCR samples were harvested every three cycles after 28xamine the oligoclonality of the T cells, we first examined TCR
cycle amplification. Those PCR products were electrophoresed through' 8 gene usage in the LSG and PBMC from 7 HTLV-8S pa
1.8% agarose gel, transferred to NYTRAN-N (Schleicher & Schuell, Das-tients and compared our findings with those from 20 idiopathic SS

?é#gg?gi%c%’%gfgiisdpr‘g’gz_tﬁi;’i@iﬁgizﬂi?oonnlx;esoggﬁ eﬁ:for patients as previously reported (14). Representative autoradio-

18 h at 50°C in 1 M sodium chloride, 1% SDS, 10% dextran sulfate, andd"aphs and.%ﬂ in one patient_ are _shown in Fig. 1, and_ _the results
100 mg/ml of heat-denatured salmon sperm DNA, the filters were washeffom all patients are summarized in Table |. Thg Yamilies ex-
twice in 2X SSC with 1% SDS at 50°C. Autoradiographs were generatedpressed in the PBMC were diverse in both groups of patients, and
with the Fuji BAS2000 Bioimage Analyzer (Fuji Photo Film, Tokyo, Ja- the number of detected p/ families were 17.2= 3.4 in the

pan). After hybridization, the radioactivities ofB¥specific bands were + . . . . .
measured, and the appropriate cycles within an exponential phase of arr'w'!TLV'I SS patients and 18:% 2.6 in the idiopathic SS patients.

plification for all the \3 transcripts were determined. The semiquantitative In contrast, the TCR @ repertoire in the LSG was apparently
PCR results were expressed as follows: o 100 X (intensity of a  restricted in both groups of patients, and the number of detected
V B-specific band)/(sum of intensity of all3#specific bands), accordingto v families was 10.4+ 4.4 in the HTLV-I" SS patients and
Kerckhove et al. (19). 13.3 = 4.1 in the idiopathic SS patients. The8\epertoire in the
LSG from the HTLV-I" SS patients was thus more restricted than
in the idiopathic SS patients, but the difference was not statistically
SSCP analysis was performed as described (20). Briefly, amplified DNAsignificant. As shown in Table I, §5.2, Vg6, and \37 were more
was diluted (1:20) in a denaturing solution (95% formamide, 10 mMj)redominant (5,5, and 7 of the 7 patients, respectively) in the LSG
T

1596 Aq /Bao’ jounwiwi [ mmmy/:dy
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Single-strand conformation polymorphism (SSCP) analysis

EDTA, 0.1% bromophenol blue, and 0.1% xylene cyanol) and heated t T . - e .
90°C for 2 min. The diluted samples were then applied to nondenaturin om the HTLV-I SS_ patients. In Contr_a.st, '_n the idiopathic SS
4% polyacrylamide gels containing 10% glycerol and electrophoresed at 39atients, the predominantly usedd\families in the LSG were
W constant power for-2 h. After electrophoresis, the DNA was trans- found to vary in each individual patient and also to differ from
ferred to Immobilon-S membrane (Millipore Intertech, Bedford, MA). For patient to patient.

visualization of the DNA, the membrane was hybridized with a biotinyl-
ated internal @ probe (5'-A(AC)AA(GC)GTGTTCCCACCCGAGGTC ; ; ~
GCTGTGTT-3') and detected by subsequent incubation with a streptaviACCL!mmatlo.n orT Cel.l clonotypes in the LSG from the HTLV-|
din, biotinylated alkaline phosphatase, and chemiluminescent substraf@nd idiopathic SS patients

_S%Stem (PhOItOtoge'IStar detection kitc?] ’_\:eW 'Izng'%nd C‘?io'abdeeV_‘?”ﬁ MA)HTO confirm the oligoclonality of the T cells, the TCRBclono-

e accumulated clone was counted if a clear band was identified on t : : .
background smear, as previously described (20). The total number o%/pes in the LSC—? and PBM(_: were examined by gn S_SCP analysis,
clones was then determined to represent the mean value of triplicate indénd representative autoradiographs are shown in Fig. 2. In the 20
pendent counts. idiopathic SS patients, most of the PCR products from the PBMC
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a VB families
1 2 3 451526 7 8 9 10 11 1213113214 15 16 17 18 19 20

56 Cam—
FIGURE 1. The expression of — o
TCR VB gene transcripts in LSG - ~ .P- .- -
and PBMC from an HTLV-T pa- RBMC -
tient with SS (patient 6)a, Autora-
diographs of PCR products for each b %Vp
VB family. VB transcripts amplified 16 — T
by PCR through 27 cycles were 7

14
loaded onto 1.8% agarose gel, trans- LSG

) ; 12

ferred ‘to a32fllter, and then hybrid- [:I PBMC
ized with a*P-labeled @B probe, as 10
outlined inMaterials and Methods, 8
The relative amounts of F/ tran- -
scripts in LSG and PBMC are indi-
cated as a percentage, calculated as 4
described irMaterials and Methods 2

0

1 2 3 4 5152 6 7 8 9 10 yll 12 131132 14 15 16 17 18 19 20
VB families

developed as a smear, whereas many distinct bands, which indicatetal number of distinct bands in all 8/families were thus ob-
accumulating or expanding T cell clonotypes, are detected in thosserved between the LSG and PBMC from the idiopathic SS pa-
from the LSG. In contrast, many distinct bands were detected irients (p < 0.05) and between the PBMC from the idiopathic and
the PBMC from the HTLV-I" SS patients |§ < 0.05). Regarding
VB5.2, VB6, and 37, which were predominantly used in the LSG
from the HTLV-I* SS patients, the total number of distinct bands
from LSG and PBMC was 19.& 4.6 and 8.7+ 1.6 in the idio-
HTLV-1 " SS patients, respectively. Significant differences in thepathic SS patients, and 15:32.7 and 16.9+ 2.5 in the HTLV-I"

those from both the LSG and PBMC from the 7 HTLV-BS
patients. The total number of distinct bands in gl f#&milies from
the LSG and PBMC was 91.4 19.6 and 52.8+ 4.1 in the 20
idiopathic SS patients, and 7128 13.9 and 73.5- 15.5 in the 7

Table I. TCR \3 gene usage in the LSG from HTLV-and HTLV-I-seronegative (idiopathic) patients with®SS

/102 ‘¥ Jequiidas uo 1s9nb Aq /6.0 jounwiw i [mmmy/:dny wioJ papeojumoq

VB Families
Type Patient® 1 2 3 4 5152 6 7 8 9 10 11 12 131132 14 15 16 17 18 19 20

1 IR IR i AR i 11
2 Attt
3 11 AR 1 t 1

HTLV-I* SS patients 4 Tt t
5 Tt 1 11
6 RARRIA 11
10 S O N § L 1L et 1 1"
1 11 "o
2 i t 1 11
3 1" i i
4 Tt "ot
5 Tt n ot
6 1 "ot t
7 t
8 i 1 11
9 "ot t 1 ?

Idiopathic SS patients }? "ottt TTT t t
12 1" 1" 1
13 T ?
14 t "
15 1 oo
16 t 1 T om T
17 " 1
18 1 1 1 11
19 T 7ot o1
20 14

2The % VB of each \B family in the LSG was compared with that of the same family in the PBMC. See Materials and Methods for a detailed description of all procedures.

> The number of patients is the same as that in previous reports (14, 15).

11, The increase of %W in the LSG was more than 100% when compared with that of the PBMC.

1, The increase of %W in the LSG was 50% to 100%.
No mark, The increase of %/in the LSG was less than 50%.
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LSG PBMC
FIGURE 2. An SSCP analysis of .
TCR VB gene transcripts in LSG and HTLV-I+ S§ patient
PBMC from HTLV-I* and HTLV-I- (Patient 5)
seronegative (idiopathic) SS patients.
PCR products of 8 transcripts were
denatured into single strands and
electrophoresed in a nondenatured -
polyacrylamide gel by the SSCP =
method. SeéMaterials and Methods b '

for a detailed description of all pro-

cedures.a, Visualized bands from ' ‘ i ) ‘
LSG and PBMC of an HTLV-I SS . . .
: . S Idiopathic SS patient o
patient (patient 5).b, Visualized (Patient 14) = 8 - ‘l
5

w3

bands from LSG and PBMC of a id-
iopathic SS patient (patient 14).

vpl ¢ P20 Vpl P 20

SS patients, respectively. The total number of distinct bands in théhe HTLV-I" SS patients was significantly higher than that from
3 VB families was significantly different between the LSG and the idiopathic SS patientgp(< 0.01). The accumulation of T cell
PBMC from the idiopathic SS patientp € 0.01), but not between clonotypes was thus observed in both the LSG and PBMC in the
the LSG and PBMC from the HTLVAl SS patients. The total HTLV-l1* SS patients and only in the LSG in the idiopathic SS
number of distinct bands in the 3gfamilies in the LSG from the  patients.

HTLV-1* SS patients was significantly smaller than that from the As shown in Fig. 3, especially in 87, which was the most
idiopathic SS patientsy < 0.05), whereas that in the PBMC from frequently predominant in the LSG from the HTLV-ES patients,

/102 ‘¥ Jequiidas uo 1s9nb Aq /6.0 jounwiw i [mmmy/:dny wioJ papeojumoq

a
3
4
(oINS O U IS} 589 CRE- e
@a S @n S Z I A 9 = - - p=
- | b | 7] -
B . -E g A3E 2
L1 | - | - | I— | 1
Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 10
b 14 .
[ | 18
s - »—
> b 16
[ 2
| »r
. o
@] Q @] 0 Q
& & ; & &
| I—  I— L L1 | -
Patient 4 Patient 9 Patient 14 Patient 15 Patient 19

FIGURE 3. Accumulation of T cell clonotypes in §7 transcripts from HTLV-t and idiopathic SS patients. PCR products @Atranscripts were
analyzed by the SSCP method as described in Fig, Zisualized bands from LSG, PG, and PBMC from all HTLV$S patients examineH, Visualized
bands from LSG and PBMC from representative idiopathic SS patients. Numbers with closed arrowhead indicate the bands used for sequencing in Table llI
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1234 1234 1234 1234

Vg2 V5.1 Vp5.2 Vg7

1234 1234 1234
V12 Vpl13.1 V19

FIGURE 4. Accumulation of T cell clonotypes in multiple 8/transcripts
from different salivary gland tissue specimens from an HTLVSS patient
(patient 10). PCR products of allg/transcripts were analyzed by the SSCP
method as described in Fig. 2, and results gifgmilies that contain common
T cell clonotypes in all samples (open arrowheads) are shown. Llanesi,
LSG; lanes 2and3, two different portions of the same P@ne 4,PBMC.
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vidual patients, two different LSG from patient 6, and the LSG and
two different portions of the same PG from patient 10. In contrast,
in the idiopathic SS patients, distinct bands from the PBMC were
less frequently observed than those from the LSG, and no identical
bands were found in the LSG and PBMC. Furthermore, in the
HTLV-1 ™ SS patients, identical bands were also found in othgr V
families, although they were less frequently found than those in
V B7. Autoradiographs from one patient are shown in Fig. 4 since
they are considered to be representative.

Complementarity-determining region 3 (CDR3) sequences of the
T cell clonotypes in the LSG from the HTLV-and idiopathic
SS patients

We next determined the CDR3 sequences of accumulating T cell
clonotypes with \37, which develop distinct bands. In the
HTLV-1* SS patients, 10 distinct bands from the LSG and 3 dis-
tinct bands from the PBMC were examined (Fig. 3). One or two

strongest bands were selected from the LSG of each patient, and

the bands from the PBMC were because of their identical migra-
tion patterns to those of the bands from the LSG. As shown in
Table Il, one or more sequences were obtained from one distinct
band. Clones with glutamine at position 96 were obtained from all
13 bands, and those with amino acid motifs QDXG and QDXXSY
(X means any amino acid) were obtained from 8 and 4 of the 13

bands, respectively. Interestingly, the same amino acid sequence,Z.

bands with identical migration patterns were commonly found inQDQGP, combined with differentglgenes, was observed in two

the LSG and PBMC from all the HTLVl SS patients. Identical

patients (patients 2 and 4). Glutamine at position 96 and amino

bands were also found in different salivary glands from two indi- acid motifs QDXG and QDXXSY were thus highly conserved in

Table Il. A CDR3 sequences analysis of TCB7\tlones from SS patiefits

Amino Acid Sequences

Band

Type Patien® Sample No.° VvV N-DB-N JB Frequency
HTLV-l1* SS patients 1 LSG 1 LCASS QDRGQI YGY (B 1.2) 6/15
LCASS TPSEGH TGE 3 2.2) 6/15
LCASS QDLGA NYG (JB 1.2) 3/15
PBMC 2 LCASS QDRGQI YGY (B 1.2) 6/10
2 LSG 3 LCASS QEPAGTGSY YGY (8 1.2) 6/12
LCASS QDQGP YEQ (B 2.7) 4/12
4 LCASS QDWGLAG FFG (B 2.1) 5/10
LCASS QEGGLDP QYF (B 2.3) 4/10
3 LSG 5 LCASS QDAYRGI TEA (B 1.1) 10/10
4 LSG 6 LCASS QDLGS TEA (B 1.1) 6/10
7 LCASS QDFTSY YGY (JB 1.2) 5/12
LCASS QDQGP NSP (B 1.6) 4/12
LCASS QTGGG EQY (B 2.7) 3/12
PBMC 8 LCASS QDFTSY YGY (I8 1.2) 8/10
5 LSG 9 LCASS QDRGSY YGY (JB 1.2) 8/10
10 LCASS QDRGSY YGY (B 1.2) 5/10
LCASS QEGQE NTE 8 1.1) 3/10
PBMC 11 LCASS QDRGSY YGY (B 1.2) 8/10
6 LSG 12 LCASS QMGAGGE NEQ (8 1.2) 6/12
LCASS QDQGHD NEQ (B 2.1) 4/12
13 LCASS QMGAGGE NEQ (3 1.2) 5/10
Idiopathic SS patients 4 LSG 14 LCASS QDRGTGE NIQ (B 2.4) 10/10
15 LCASS PSPGD GYT @1.2) 9/10
9 LSG 16 LCASS QDGQGV SGN (B 1.3) 5/10
LCASS QYQGD TEA (B 1.1) 4/10
14 LSG 17 LCASS QDPGTSV YNE (B 2.1) 5/10
LCASS QDLGG TEA (JB 1.1) 3/10
15 LSG 18 LCASS QDVRG NIQ B3 2.4) 6/10
19 LSG 19 LCASS QEGGY NTE @1.1) 5/10

2 Junctional sequences of TCRB\¢lones obtained from the LSG and PBMC of SS patients were determined as desciiteggriials and Methods, and the sequences that
were obtained from more than two clones are listed. The single letter amino acid codes opdsitidh of TCR \3 element, the N-B-N (CDR3), and the 5position of the
J element are given. The bold letters and underlined letters represent conserved amino acid motifs and identical amino acid sequences, respectively.

> The number of patients is the same as that in Table I.
¢The band numbers are the same as those in Fig. 3.
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LSG PBMC Table Ill. Detection of T cell clonotypes with the conserved amino acid
motif in V37 transcript$
Patient Sample Frequency (%)
. ‘ HTLV-1" SS patients LSG 717 (100%)
PBMC 717 (100%)
Idiopathic SS patients LSG 5/6 (83%)
'L PBMC 3/6 (50%)
. ’ Healthy subjects LSG 0/8 (0%)
PBMC 0/8 (0%)

VBl 4—P2 aThe detection of T cell clonotypes with the conserved amino acid motifdi V
1 f ? transcripts was performed as described in Fig. 6. The frequencies of patients with at
least one detectable distinct band are shown.

Vp7 VB19 Vp7 VB19

FIGURE 5. The detection of the T cell clonotypes with a conserved
amino acid motif in other 8 transcripts from an HTLV-T SS patient. The
SSCP membranes of PCR products of a8 Yanscripts were prepared
from the LSG and PBMC of an SS patient (patient 5) and were hybridizedTo examine the presence of T cell clonotypes with the QDXG
with biotinylated probes specific to the conserved amino acid motif. Seemotif in other V3 families, the SSCP membranes from the
Materials and Method$or a detailed description of all procedures. HTLV-I"™ SS patients were hybridized with biotinylated
CASSQDXG probes (Fig. 5). The distinct bands in th@Atran-
script CDR3 sequences that contained the QDXG maotif (Fig. 3 and
the accumulating T cell clonotypes with3V. It is also interesting  Table 1l) were all detected with these probes. As a result, distinct
to note that bands with identical migration patterns in the LSG andands were detected not only in3Y transcripts from all of the
PBMC from individual patients always contained clones with theseven HTLV-I" patients, but also in @19 transcripts from three
same CDR3 sequences. of the HTLV-I* patients. As a result, the QDXG motif was not
In the idiopathic SS patients, six distinct bands from the LSGnecessarily specific to §7.
were examined (Fig. 3 and Table Il). Glutamine at position 96 and To confirm the disease specificity of the QDXG motif, the pres-
the QDXG motif were also observed in five and two of the six ence of T cell clonotypes with the QDXG motif was examined in
distinct bands, respectively. Regarding the PCR products from th¥ 37 transcripts from newly selected six idiopathic SS patients and
PBMC that develop smeared bands, a total of 40 clones were rareight healthy subjects. As shown in Fig. 6 and Table Ill, the ac-
domly obtained and examined (data not shown). As a result, glueumulation of T cell clonotypes with the QDXG maotif in the LSG
tamine at position 96 and the QDXG motif were observed in onlywas detected in all of the seven HTLV-ISS patients (100%) and
9 and 6 of the 40 clones, respectively. As a result, glutamine afive of the six idiopathic SS patients (83%). The accumulation of
position 96 and the QDXG maotif were commonly conserved in theT cell clonotypes with the QDXG motif in the PBMC was in all of
LSG from both the HTLV-I" and idiopathic SS patients. the HTLV-1" SS patients (100%) and three of the idiopathic SS

Detection of the conserved amino acid motif in TCR3énes
from SS patients

HTLV-I+ SS patients Idiopathic SS patients Healthy subjects

2 3 4 5 21 22 23 1 2

]
]

LSGT]
PBMC
LSG
PBMC
LSG
PBMC
LSG
PBMC
LSG
PBMC
LSG
PBMC.
LSG
PBMC
LSG
PBMC
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Southern blot analysis i g _“ “ ) “ i - ’. - -

FIGURE 6. The detection of T cell clonotypes with the conserved amino acid motif in i tvanscripts from HTLV-T and idiopathic SS patients.

SSCP membranes of PCR products @Aranscripts were prepared from the LSG and PBMC of SS patients and healthy subjects and were hybridized
with biotinylated probes specific to the conserved amino acid motif as described in Fig. 5. Representative visible bands are shown. The PCR products wer
also electrophoresed through 1.8% agarose gel, transferred to a filter, and then hybridized with biotinylated probes specific to the conserved amino aci
motif (Southern blot analysis).
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VP families

LSG
T cell lines

FIGURE 7. The detection of T cell
clonotypes with the conserved amino acid
motif in the HTLV-I-infected T cell lines
obtained from an HTLV-I SS patient.
Five HTLV-l-infected T cell lines were
obtained from the LSG of an HTLV:ISS
patient (patient 6) as previously reported
(13).a, PCR products of all § transcripts
from these cell lines and the LSG of the
same patient were electrophoresed through
1.8% agarose gel, transferred to a filter,
and then hybridized with 2P-labeled @
probe, as outlined iMaterials and Meth-
ods. b and ¢, The SSCP membranes of
PCR products of Y37 transcripts were pre-
pared and hybridized with biotinylated3C
probe (b) or biotinylated probes specific to
the conserved amino acid motif (c), as de-
scribed in Fig. 5.

b

>
>

1 2

LSG

5.1 12131 19

3 2 3 4

4

5 1 5

LSG

T cell lines

patients (50%). In contrast, no distinct band was detected in eithadTLV-l-associated SS, wherea$38.2, V6, and \37 were often
the LSG and PBMC from the healthy subjects. These results sugsredominant in the LSG of HTLV-I-associated SS. An SSCP anal-
gest that T cell clonotypes with the QDXG motif are disease-speysis revealed the T cell clonotypes with¥.2, V6, and \B7 to

cifically accumulated in SS patients.

Detection of the conserved amino acid motif in TCR génes
used by T cell lines from the LSG of an HTLV$S patient

Five HTLV-I-infected T cell lines were obtained from the LSG of
an HTLV-I™ SS patient (patient 6) as previously reported (13), an
the TCR \B gene usage was examined. As shown in Fa.tfie

T cell lines showed similar TCR ¥ repertoire to that of the LSG
from the same patient. All of the T cell lines dominantly expresse
VB7 transcripts, and the %3/were 24.0, 19.0, 35.6, 30.6, and
27.4, respectively. On SSCP analysis, th@/\franscripts showed
several distinct bands with €probe (Fig. 7b), and the major
bands contained the transcripts with the QDXG motif (Fig). 7
Furthermore, the transcripts from the four T cell lines containe
one or two distinct bands with the QDXG maotif, in which the
migration patterns were identical to those from the LSG (F@, 7
and these clonotypes shared identical CDR3 sequences (data

shown). As a result, the HTLV-I-infected T cell clonotypes accu-

mulating in the LSG dominantly expresspY with the QDXG
motif.

Discussion

As mentioned in the introduction, we herein attempted to formu
late the most likely hypothesis to explain the pathogenesis o

HTLV-l-associated SS on the basis of previous reports (10—-13).
this study, to prove our hypothesis, TCHB\gene usage by the T

T cell lines

accumulate in the LSG in both HTLV-I-associated and idiopathic
SS. These results suggest that T cells expressp® 2/ V6, and

V37 are involved in the pathogenesis of both HTLV-I-associated
and idiopathic SS. It is interesting to note that a smaller number of
T cell clonotypes accumulated in the LSG of HTLV-Il-associated
dss than that of idiopathic SS. In addition, the identical T cell
clonotypes also accumulated in the PBMC of HTLV-I-associated
SS. A small population of T cells is thus suggested to expand in the
dperiphery before the activation in target organs and then are in-
volved in the pathogenesis of HTLV-Il-associated SS.

In HTLV-I-associated SS, highly conserved amino acid glu-

tamine at position 96 and amino acid motifs QDXG and QDXXSY
qwere found in CDR3 of \B7 clones from the accumulating T cell
clonotypes. The CDR3 interacts with a peptide presented by the
MHC molecule (22). Therefore, the presence of a conserved amino
rR$id or amino acid motif in CDR3 suggests that the accumulating
T cells recognize common epitopes on Ags. In HTLVgatients,

T cells against HTLV-I expand oligoclonally, and the several T
cell clones have been reported (23-25). However, none of them
had the same CDR3 sequence as those identified in this study.
Interestingly, the QDXG motif was also found i3V clones from
the LSG of idiopathic SS. To examine the presence of the QDXG
]motif both more easily and more extensively, the QDXG-specific
Irprobes were prepared and hybridized the SSCP membranes. As a
result, the QDXG motif was detected in the LSG from SS patients,
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cells accumulating in the LSG was first examined and compare@*cept for only one idiopathic SS patient, but not from any healthy

between HTLV-l-associated and idiopathic SS. Thg fdmilies
predominantly used in the LSG were apparently restricted i

subjects. In addition, the QDXG motif was also detected in the
nPBMC from SS patients (all of HTLV-1 patients and half of
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idiopathic patients), but not from any healthy subjects. These re- Several studies on the TCRB\Wene usage in idiopathic SS have
sults strongly suggest that T cells expressing TCR with the QDXGso far been reported. Sumida et al. (38, 39) initially found a pre-
motif were specifically present in patients with SS and were alsalominant usage of B2 and \B13 junctional sequences that
involved in the pathogenesis of SS. To confirm this, an Ag, ashowed conserved amino acids at position 106 in CDR3. Matsu-
candidate self Ag, recognized by T cells expressing TCR with themoto et al. (40) further reported that T cell clonotypes with an
QDXG motif must be identified, and, to achieve this end, we areidentical TCR 3 gene commonly accumulated in the lacrimal
presently trying to establish a T cell clone from the HTLV-I-in- glands and LSG. In contrast, our previous study (14) revealed that
fected T cell lines obtained in this study. the predominant Y3 gene in the LSG differed both from patient to

Finally, the TCR \3 gene usage was examined in HTLV-I- patient and also within each individual patients. Mizushima et al.
infected T cell lines that were obtained from one HTLV-8S  (41) also reported that TCRB/gene usage in the lacrimal glands
patient. As a result, four of the T cell lines dominantly expresseds heterogeneous and there are no identical T cell clones between
V B7 transcripts with the QDXG maotif, which contained identical the lacrimal glands and LSG in individual SS patients. The results
T cell clonotypes to those from the original LSG tissue. Thethus far remain inconclusive and even conflicting, and no disease-
HTLV-I viral loads of the T cell lines were relatively high, and no specific TCR \B gene has yet been identified. Our present study
T cell line could be obtained from idiopathic SS patients under theon HTLV-l-associated SS revealed that the oligoclonal HTLV-I-
same culture conditions (13). Although the HTLV-I-infected T cell infected T cells accumulating in the LSG have a unique CDR3
lines were still polyclonal, these results strongly suggest that thenotif, and this motif is also present in the LSG of idiopathic SS.
majority of T cell clones were infected with HTLV-I. The HTLV- As mentioned above, in HTLV-l-associated SS, a smaller number
l-infected T cells accumulating in the LSG were thus suggested tof T cell clonotypes were observed in the LSG than in idiopathic
express \B7 gene with the QDXG motif. To confirm these results, SS. A small number of T cells might thus be sufficient to induce
we need to examine more HTLV-Il-infected T cell lines, as well asHTLV-l-associated SS, because HTLV-I infection induces T cells
T cell clones if possible, from several more HTLV-8S patients.  to proliferate before activation in an appropriate target organ and

Taken together, the present study supports our hypothesis th#ttus induce SS more easily. For the same reason, the establishme
HTLV-l-infected autoreactive T cells are involved in the patho- of a pathogenic T cell clone might also be easier in HTLV-I-as-
genesis of HTLV-l-associated SS, although their autoreactivitiesociated SS than in idiopathic SS. To understand the pathologic 3
remain yet to be demonstrated. In HTLV-I carriers, T cells in themechanisms of SS, it might thus be worthwhile to study patients
periphery are randomly infected. If the virus happens to infect awith HTLV-l-associated SS.
self-reactive T cell in a state of anergy or ignorance, these cells Recently, several studies have suggested the involvement of ret-
might first be activated by the virus, and after their tolerance isroviruses in the pathogenesis of SS. In patients with AIDS, the
broken, and then be stimulated by an Ag in an appropriate targeglandular destruction commonly observed in SS has been recog-3
organ. These processes may explain the involvement of highlyized (42). The presence of novel human retroviruses has also beerg
restricted T cell populations, and the clonal expansion of these Tndicated in patients with idiopathic SS (43—46). Furthermore, ex-
cells in the periphery is also suggested in this study. As a result operimental animals, such as transgenic mice expressing HTLV-I
these processes, HTLV-l-associated autoimmune disorders migheéx protein (47) or mice injected with murine leukemia virus (48),
be induced in these carriers. have demonstrated exocrinopathy similar to SS in humans. Such<

Several studies on HTLV-I infection and HTLV-l-associated findings may suggest that exogenous retroviruses are somehows
disorders may support our hypothesis. A clonal expansion ofnvolved in the pathogenesis of SS. Interestingly, Mariette et al. %
HTLV-l-infected T cells in the periphery may be supported by (49) and Sumida et al. (50) reported the sequences homologous=
reports that an HTLV-I infection is closely associated with an in- with the HTLV-I tax gene, in which the origin remains unknown,
creased number of activated T cells in the PBMC and an increaseih be expressed in patients with idiopathic SS. These findings thus &
spontaneous proliferation of the PBMC (26, 27). Furthermore, tosuggest that products encoding the HTLWak gene might be =3
explain these findings, Franchini (28) reported the HTLYA&X candidates for self Ag or could lead to the activation of autoreac-
protein to induce HTLV-I-infected T cells to proliferate indepen- tive T cells in patients with idiopathic or HTLV-I-associated SS. Fur- N
dent of cytokines. Scholz et al. (29) also revealed that HTLV-I-ther studies elucidating the relationship between HTLV-I infection =
infected T cells proliferated in response to antigenic stimulation inand SS are expected to provide valuable new insight into the under-
the absence of CD80 costimulation. Interestingly, the patients witlstanding of the pathologic mechanisms of autoimmune disorders.
HTLV-l-associated SS have been reported to show an increased
spontaneous proliferation of the PBMC, compared with healthyACKnowledgments
HTLV-I carriers or patients with idiopathic SS (11). Patients with e thank Dr. S. M. Fu for his valuable discussions, and Dr. B. T. Quinn
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