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SUMMARY

One of the hallmarks of coeliac disease, both active and treated, is an increased number and
proportion of 4/é intraepithelial T lymphocytes in the small intestinal mucosa, and an increased
number ofy/6 T cells in the small intestinal mucosa of coeliac disease patients has been associated
with the inheritance of specific HLA class Il DQ alleles. Nonetheless, the contribution of genetic
factors to the development of the T cell receptor (TGRgpertoire in coeliac disease is not known.

We have assessed the contribution of genetic factors to development of thed TEpertoire in
coeliac disease, by characterizing the junctional diversity of TECRanscripts expressed in the
intestine and peripheral blood of a pair of monozygotic (MZ) twins concordant for coeliac disease.
TCR V61, V62 and W3 transcripts from small intestinal and colon biopsies, and from peripheral
blood mononuclear cells, were amplified by polymerase chain reaction (PCR) and the complemen-
tarity determining region (CDR)3 domains of TGRranscripts were analysed by denaturing PAGE
and direct nucleotide sequencing. The repertoire of TQRanscripts and CDR3 amino acid motifs

in the intestine and peripheral blood of MZ twins concordant for coeliac disease exhibited no
overlap. The TCR repertoire in each twin was oligoclonal, and complexity of the junctional regions

of their TCR ¢ transcripts was typical of the repertoire in healthy adults. Thus, genetically identical
individuals with coeliac disease have distinct, non-overlapping BC&pertoires. Moreover, genetic
factors that determine disease susceptibility do not appear to select for specifié $3&Riences or
CDR3 amino acid motifs.
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INTRODUCTION Although these DQ alleles are necessary, they are not sufficient
Coeliac disease is characterized by damage to the mucosa qu. the phenotypic expression O.f disease [2]. In_ cpntrast to Mz
twins, concordance for coeliac disease among siblings who share

the small intestine and the malabsorption of most nutrients. N o i
Disease is activated by the ingestion of foods that contain wheap"€ °' both HLA haplotypes ranges from25% to 40%, indicat-

gliadins, rye secalins or barley hordeins [1,2]. Genetic factors are l?pg the |r_nportance also of other genes in determining susceptibility
. : L ) . o0 this disease [2,4,9].
major determinant of host susceptibility to coeliac disease [2]. In Increased numbers of§ intraepithelial lymphocytes (IEL) in

this regard~ 75% of monozygotic (MZ) twins are concordant for . . . . .
disease [3]. Moreover, genes that map to the HLA class Il D regionthe small intestine and an increased proportion/6fIEL, relative

determine susceptibility to coeliac disease. Thu80% of coeliac 10 a/f EL, are one of the hallmarks of coeliac disease [10-12].

disease patients express an HLA class Il DQ2 molecule encoded bﬁhz; | Ié)(:"age?_ clglléhtiaﬁ;acrig%; ;_?_asgl s;:t;vii? (_lrné(le?s)tlnal
the alleles DQA1*0501 and DQB1*0201, dis or trans, and most < ' P P

of the remaining coeliac disease patients express a DQ8 molecu e located mainly within the surface epithelium and variably

comprise up to 10-30% of IEL in normal human small intestine
h llel DQA1* 1 DQB1* 2 [4-8].
encoded by the alleles DQA10301 and DQB1%0302 [4-8] and colon [13,14]. In contrast, T cells that expressah@form of

the TCR are abundant in the lamina propria and intraepithelial
ment of Internal Medicine 1, Theodor-Stern-Kai 7, 60590 Frankfurt/Main, reglc,m' m addition to active coeliac dlse,ase’ patients Wlth_ treated
German coeliac disease are reported to have an increased proportidé of
Y. e . .
Correspondence: Martin F. Kagnoff MD, Department of Medicine |E|j to o/ IEL, and th's f'.nd'ng has been used as a dlfignostlc
0623D, University of California, San Diego, 9500 Gilman Drive, La Jolla, adjunct for latent coeliac disease [15-19]. Furthermore, increased
CA 92093-0623, USA. numbers of mucosal/é T cells have been noted in otherwise
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TCR repertoire in MZ twins with coeliac disease 149

healthy, first degree relatives of coeliac disease patients who carytestinal biopsies and peripheral blood mononuclear cells
the disease-associated HLA class Il susceptibility alleles [20]Mucosal biopsies, 2—-3 mm in size, were obtained from the second
Increased numbers offé T cells in the intestinal mucosa do not portion of the duodenum and the sigmoid colon. Two biopsies were
appear to simply reflect mucosal inflammation, sinée T cells obtained from each of three sites in the duodenum and two biopsies
are rarely increased in other chronic inflammatory mucosal statesyere obtained from each of three sites in the sigmoid colon.
such as tropical sprue, inflammatory bowel disease, or durin@iopsies designated as3 and-+10 were obtained at a distance
microbial infection of the intestinal tract [10,15,21]. of 3cm and 10 cm from biopsies labelledd. One biopsy from
TCRé-chains have the potential for extensive diversity througheach site was used for molecular analysis of the BGBpertoire
combinatorial joining of variable (V), diversity (D) and joining (J) and the second was used for histology. Two separate blood samples
gene segments, and by nucleotide insertions and deletions th&bm each twin were obtained concurrently and peripheral blood
occur at the junctions of these gene segments [22]. MISIEL mononuclear cells (PBMC) were separated as described [33]. JD
utilize the TCRDV1 [23] gene segment [10,14,24], while fewer and BD were studied on the same day.
cells express TCRDV2, TCRDV3 and TCRAV gene segments Endoscopy revealed a loss of normal duodenal folds, consistent
[24-26]. In contrast, most/6 T cells in the circulation express the with coeliac disease, in both subjects [34]. Histological examina-
TCRDV2 gene segment [27,28]. Similar to healthy individuals, tion of the small intestinal mucosal biopsies from JD and BD, from
most+/6 T cells in the small intestine in coeliac disease expressach of the three sites, were also consistent with diagnosis of
TCRDV1 [21,29]. coeliac disease, and revealed total villous atrophy, crypt hyperpla-
In the present study, we characterized the TGBpertoire ina  sia, increased crypt mitotic activity, increased lymphocytes and
MZ twin pair concordant for coeliac disease in order to assess thplasma cells in the lamina propria, an increased density of IEL, and
contribution of genetic factors to the TCRrepertoire in this a surface epithelium that varied from cuboidal to squamous.
disease. Based on an analysis of the complementarity determinirigiopsies from each of the three sites within the sigmoid colon
region 3 (CDR3) domains of expressed TGRranscripts, we were normal in both subjects, with the exception of scattered foci
report herein that genetically identical individuals concordant forof increased IEL within the surface epithelial layer. All studies
coeliac disease express distinct non-overlapping TCReper-  were approved by the UCSD Committee on Human Subjects.
toires.
RNA extraction, reverse transcription and PCR
Total RNA was extracted from mucosal biopsies and PBMC
MATERIALS AND METHODS samples, and Ag was reverse transcribed in a 20reaction as
Subjects described before [33]. Aliquots (1) of the reverse transcription
BD and JD are 44-year-old male Caucasian MZ twins of Irish/(RT) reaction were amplified using 25pmol of Brimer for
German ancestry. Coeliac disease was diagnosed by small inteECRDV1, DV2 or DV3, and 25 pmol of ‘3primer for TCRDC
inal mucosal biopsy in BD at age 39 years, and in JD at 40 years. AC6), resulting in PCR products of 150-200bp in length. The
the time of diagnosis, both twins had experienced kg weight  primers were:

5ol I 10). with combmed on defiaeny and folate defi.  TCRDV: CAGCCTTACAGCTAGAAGATTCAGC
9 ’ Y TCRDV2: GCACCATCAGAGAGAGATGAAGGG

ey Sl st ucos bses o 8030 0 vl 167013 S0 T Tt AT
tropfy, crypt hyperplasia, abn PNOIOYY * +oppC: AAMACGGATGGTTTGGTATGAGGC
of the surface epithelial cells, increased crypt mitoses, an increased

lymphocyte and plasma cell infiltrate in the lamina propria, and an  After an initial hot start, amplification consisted of 37-39

increased density of IEL in the surface epithelium. Although BD cycles of 40s at 94, 50 s at 61C, and 1 min at 7ZC, followed

and JD were treated with a gluten-free diet, they were onlyby a final extension for 10 min at 7@.

intermittently compliant with the diet. At the time of biopsy for

the present study, BD was mildly anaemic (haemoglobig g&il) Analysis of CDR3 length distribution

and iron-deficient (serum iron 28/dl), whereas JD was no longer Two microlitres of each PCR reaction containing amplified CDR3

anaemic and iron studies were normal. domains of either ¥1, V62, or V63 transcripts were mixed with
Neither JD nor BD had a past history or current evidence offormamide loading buffer and heat-denatured for 2min aC95

dermatitis herpetiformis, diabetes mellitus or thyroid diseaseafter which PCR products were size separated on a 6% denaturing

Neither parent nor a younger brother, age 38 years, have coeligwlyacrylamide gel and visualized by silver staining (Silver

disease. JD and BD resided in the same household until 18 yea®equence DNA staining reagents) under conditions recommended

old. by the manufacturer (Promega, Madison, WI). Bands were photo-
graphed by exposing polyacrylamide gels for 8-15s to Automatic
Zygosity, HLA typing and coeliac antibodies Processor Compatible Film (Promega Silver Sequence). Each band

JD and BD were documented to be MZ twins by polymerase chaircontains sequences of identical CDR3 length and each band is
reaction (PCR) analysis of unlinked polymorphic short tandemseparated by a distance corresponding to 3bp (i.e. one codon). In a
repeat loci (probability of exclusior 0-000 01) [30]. Their HLA  polyclonal TCR repertoire, the band pattern conforms to a bell-
class | type was Al, A24; B8, B7, as determined by microlym- shaped distribution in which the greatest band intensity is at the
phocytotoxicity assay. Their HLA class Il alleles modal length, with bands containing shorter and longer CDR3
were DRB1*0301, DRB1*1501; DRB3*0101, DRB5*0101; regions being approximately equally distributed in decreasing fre-
DQA1*0501, DQA1*01; DQB1*0201, DQB1*06 as determined quency on either side. Band patterns were consistently reproducible
by PCR [31,32]. Both subjects had circulating IgA antigliadin when PCR amplification products from different RT reactions of the
antibodies. same RNA sample were analysed (data not shown).
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(a) JD BD
Duodenum Colon Duodenum Colon
[ | |
CDR3 +0 +3 +10 +0 CDR3
length length
in aa in aa
95 o - 24
21
19 - 19
16 — | 16
14— 14
09 — m 09
(b}

CDR3 Duodenum Colon Duodenum Colon CDR3
length +0cm +10 cm +0em +10cm +0cm +10cm +0cm +10 em length
23 J21 J21 J21 J21 B45 B4S B45 B45 24
19 * * * * B380 B3s0 B380 B380 21
16 J22 J22 J22 J22 * B381 * * 19
14 * * J39 J3g B54 B54 B54 B54 16
09 J24 J24 J24 J24 B47 B47 B47 B47 14

B48 B48 B48 B48 09

Fig. 1.(a) CDR3 length analysis of intestinab¥ transcripts. The CDR3 regions of¥ transcripts from JD and BD were amplified from
duodenal and sigmoid colon biopsies, and size-fractionated by denaturing PAGE as described in Materials and Methods. Amplified
products from JD and BD were run in parallel on the same gel. Lanes labeBexhd+10 contain amplification products from biopsies
obtained at a distance of 3 and 10cm, respectively, from the biopsy labeled’he CDR3 lengths of the 81 transcripts from both

subjects ranged from 8 to 25 amino acids and the distribution of CDR3 lengths and variable intensity of the bands suggestéthat the V
repertoire in both subjects is restricted. As shown, band patterns in both the small intestine and sigmoid colon differed markedly between
JD and BD. However, within each subject, similarity between the band pattern in the small intestine and sigmoid colon can be noted.
(b) Clonal assignment and sequence analysis of CDR3 domainglofréinscripts. Bands of different CDR3 lengths were isolated from

the gels (a), re-amplified by polymerase chain reaction (PCR) and sequenced. Transcripts are designated by the letter J or B followed by
a number. *Transcripts where a sequence could not be obtained since those bands contained multiple different transcripts of identical
CDR3 length. Although several &L transcripts of identical length were sequenced from both subjectsphdrahscripts were detected

that were shared between the twins. As indicated, analysis often revealed a single transcript sequence in each band. Moreover, for each
twin, identical W1 transcripts were detected in the small intestine and sigmoid colon. Nucleotide sequences and deduced amino acid
sequences of the transcripts are shown in Fig. 5.

Direct sequencing of PCR products different nucleotide sequences did not yield a readable sequence, in
Individual bands were excised from the gels and incubated athe absence of further cloning. The T@Repertoire was defined as
room temperature in 50 sterile distilled HO, after which 5-  oligoclonal when several bands of different CDR3 lengths each
ul aliqguots were re-amplified for 30cycles using the samecontained a predominant sequence and the same sequences were
primers and PCR conditions described above. Double-strandedetected in a separate biopsy or blood specimens.
PCR products were directly sequenced by the dideoxy chain Nucleotide sequences were analysed using PC/Gene DNA ana-
termination method using a PCR sequencing kit (Amershanlysis software (Intelligenetics, Mountain View, CA) and were
Life Sciences, Arlington, VA) and the TCRDC primer. assigned to TCRDD (B) gene segments based on at least 3bp
In many cases, one nucleotide sequence was obtained fromidentities [35]. Gene segment assignments were as follows: TCRDJ1,
single isolated band of a given CDR3 length. This indicated thaffCRDJ2 and TCRDJ3 were assigned according to Takibtual.
most transcripts within that band were identical. The existencd36]; TCRDV gene segments were assigned according to Satyanar-
within a band of multiple transcripts of the same CDR3 length butayanaet al.(DV1) [37], Dariavach & Lefranc (DV2) [38] and Hatzt

© 1997 Blackwell Science LtdZlinical and Experimental Immunolog$07:148—-157



TCR 6 repertoire in MZ twins with coeliac disease 151
(a) Jb BD
Duodenum Colon Duodenum Colon
[ ] [ f b 1
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length length
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CDR3 Duodenum Colon Duodenum Colon CDR3
length +0cm +10cm  +0cm +10 cm +0cm +10 cm +0cm +10cm length

17 J65s J65 J65 J65 B72 B72 B72 B72 17

15 J77 J77 * * B208 * B210 B210 16

14 J228 J228 J228 J228 B83 B83 * B86 15

13 # i Ja3 Jas B89 B89 Bgg B89 14

1" J172 J172 * * * * * * 10

* B184 B184 B184 08

Fig. 2. (a) CDR3 length analysis of intestinab¥ transcripts. 2 transcripts from duodenal and sigmoid colon biopsies of JD and BD were
analysed as described in Fig. 1a. The band patterns of the transcripts from the small intestine and colon biopsies from JD differed markedly
from those of BD. However, for each subject the band patterns of the amplified transcripts from the separate colon biopsies were almost
identical. (b) Clonal assignment and sequence analysis of CDR3 domair® tfaviscripts. Data are presented as in Fig. 1. #Cases where a
single sequence could not be deduced, but it could be determined that those bands contained transcripts that differed from those of identical
length in other biopsies. As shown, néX/transcripts were shared by the twins. However, in each subjecttthespertoire was oligoclonal,

with identical W2 transcripts being present in the small intestine and sigmoid colon. Of note, in separate biopsies, bands of the same length
but variable intensity often contained identical2Aranscripts. Nucleotide sequences and translated amino acid sequenéggrah¥cripts

are shown in Fig. 5.

al. (DV3) [39], and are equivalent to DV101S1, DV102S1A1T and were excised from the gels and the CDR3 domainé wénscripts

DV103S1A1T, respectively [40].

CDR3 length
Lengths of the CDR3 domains of translated T@Rranscripts

were determined by direct sequencing. Adjacent bands cohtain
transcripts which differ from each other by 3 bp (i.e. one codon) as
confirmed by sequence analysis.

were determined as described before [24,41]. Briefly, the distanc@nalysis of CDR3 lengths of intestinabdtranscripts

was calculated between the conserved cysteine at position 8&ize separation of 81 transcripts amplified from each duodenal and
which is encoded by the’ ’CRDV region, and the conserved sigmoid colon biopsy of JD and BD yielded multiple bands (Fig. 1a).
GXG triplet, which is encoded by all TCRDJ regions, and eight These transcripts encoded CDR3 domains ranging in length from 8

amino acids were subtracted [41-43].

RESULTS
We characterized the TCR repertoire in a pair of MZ twins

to 25 amino acids (see also Fig. 1b and Fig. 5). Variation in the
distribution and intensity of transcripts of different CDR3 lengths
and the repetitive pattern of the bands within each subject in multiple
separate biopsies from the duodenum and sigmoid colon suggested
the presence of a restricted ¥ repertoire in JD and BD. As shown

concordant for coeliac disease (JD and BD) by analysing the spectruin Fig. 1a, many of the ¥1 transcripts in JD and BD were of

of CDR3 lengths and the nucleotide sequence of B@Rnscripts in
the small intestine, sigmoid colon and peripheral bloatl, W62 and

identical size. However, there were marked differences in the overall
band patterns between the twins in both the duodenum and sigmoid

V63 transcripts from duodenal and sigmoid colon biopsies, andtolon. We also noted that, within each subject, the band pattern of
peripheral blood samples from each subject were amplified byhe amplified transcripts in the small intestine and colon were
PCR, after which PCR products were size-separated by denaturirgimilar, suggesting that in each twin, identicablV transcripts
PAGE and visualized by silver staining. In addition, multiple bandsmight be present in the small intestine and colon.

© 1997 Blackwell Science LtdZlinical and Experimental Immunolog$07:148-157
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(a) JD BD
Duodenum Colon Duodenum Colon
f 1 [ 1 1 I ]
CDR3 +0 +3 +10 +0 +3 +10 +0 +3 +10 +0 +3 +10 CDR3
length length
in aa in aa

(b}

CDR3 Duodenum Colon Duodenum Colon CDR3
length +0cm +10 cm +0cm +10cm +0 cm +10cm +0cm +10 cm length
18 J168 J168 J168 J168 * * * * 17
17 J196 J196 J196 J196 B122 * B124 B124 16
16 * * * * B128 B128 # # 15
13 J134 * J134 J134 B140 B140 B142 B142 13
1 J180 J180 J180 J180 B148 B148 # # 11
10 J162 J152 * * B158 B158 # # 10

Fig. 3. (@) CDR3 length analysis of intestinalé¥® transcripts. Like W1 and W2 transcripts, the band patterns of3/transcripts among

the colon biopsies were similar within each subject, but differed between JD and BD. However, the band patterns of dé8denal V
transcripts among the biopsies in each individual exhibited greater differences. Bands that, in some lanes, appear as closely running
doublets may result from non-uniform addition by Taq polymerase of non-template encoded adenosiné anthgs@] or incomplete
denaturation, since sequence analysis of excised doublets revealed single sequences. (b) Clonal assignment and sequence analysis of
CDR3 domains of \¥3 transcripts. Data are presented as in Figs 1 and 2. dbthanscripts were shared by the twins but, likél\and

V62, the W3 repertoire in the small intestine and sigmoid colon was oligoclonal in each subject. There was marked overlapi® the V
repertoire in the small intestine and sigmoid colon of JD, but not of BD. Nucleotide sequences and translated amino acid sequences of
V63 transcripts are shown in Fig. 5.

The \#1 repertoire is oligoclonal but non-overlapping between JD Vé2 and W3 CDR3 lengths in the intestine

and BD Size separation of amplified & and W3 transcripts from the

To determine if PCR products of the same CDR3 length in JDsmall intestine and sigmoid colon resulted in bands having CDR3

and BD encoded identical or different transcripts, a number oflengths ranging from 6 to 19 amino acids (Figs 2a and 3a). The

bands were isolated from the gels and directly sequenced. Aband patterns of §2 and W3 transcripts suggested that, likél/

summarized in Fig. 1b, many of the excised bands containedhese repertoires were also restricted. The band patterng2f V

transcripts with a single junctional sequence (see also Fig. 5), &anscripts in each twin were similar among the three separate

finding which was independent of band intensity (e.g. CDR3colonic biopsies, although they differed between the twins

length 09). Moreover, of the transcripts sequenced, none wafFig. 2a). Such was also the case fof3vtranscripts (Fig. 3a).

shared by the twins. Transcripts from the three separate duodenal biopsies from each
Sequence analysis confirmed the oligoclonal nature of #ife V twin yielded band patterns that appeared to be somewhat different

repertoire in each twin, as identical transcripts could be detected ifrom each other.

biopsies from distinct sites. In addition, sequence analysis con-

firmed an overlap in the 8 TCR repertoire between the small Sequence analysis of thed2/and \63 transcripts in the small

intestine and sigmoid colon of each twin, as suggested by PAGHntestine and colon

(e.g. in JD, the most intense band at a CDR3 length of 16 amind\s shown in Figs 2b, 3b and 5, we found né2/or V63 transcripts

acids contained a single sequence in all biopsies). The latter findinthat were shared by the twins. However, in each twin, th2 ahd

contrasts with our prior studies in three healthy adults [33] whereV 63 repertoire was oligoclonal. In addition, within each twin there

the V41 repertoire differed markedly between the small intestinewas an overlap of ¥2 transcripts between the small intestine and

and colon. colon. Although this was also the case for small intestinal and
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PBMC
DV2 DV3
(a) JD BD JD BD
cors I O I I cprg I O 1 1
length length - 23
in aa in aa -
17— ik
fae
13— s
b 11— §
- 10— & e
(b)
CDR3 JD BD CDR3 JD BD CDR3 JD BD
length | 1l I I length 1 I I I length | I I i
24 ND ND * 17 J69 J69 * * 23 ND ND B115 B115
23 J21 J21 * 14 * * ND ND 17 J196 J196 = *
21 ND ND % 13 J9s J9b ND ND 16 J120 J120 B127 B127
17 ND ND B65 B65 12 J106 J106 B713 B713 13 J138 J138 * . =
16 * * B63 B63 1 * * ND ND 1 J146 J146 B167 B167
14 J39 J39 B187 B187 10 ND ND * * 10 * * B162 B162
11 ND ND B61 B61 09 ND ND B112 B112
09 J24 J24 * *

Fig. 4. (a) CDR3 length analysis of &1, V62 and W3 transcripts from peripheral blood sample$1yVé2 and W3 transcripts from two

separate blood samples (designated | and Il) from each subject were amplified and separated according to their CDR3 lengths, as described in
Fig. 1a. The band patterns for all three Yamilies analysed differed between the twins. However, as shown, the band pattefd of V
transcripts in the peripheral blood of JD was similar to that from the duodenum and sigmoid colon (compare with JD, Fig. 1a). (b) Clonal
assignment and sequence analysis of CDR3 domainsidf V62 and W3 transcripts from peripheral blood samples. Né tvanscript

sequences were shared between the twins. However,&heW2 and W3 repertoire in each twin was oligoclonal and, within each subject,
identicalé transcripts were detected in separate blood samples from each subject. Sétexati\X63 transcripts from the peripheral blood

were also found in the intestine of JD (see Fig. 1b). However, there was no overlap between intestinal and peripheral blood mononuclear cell
(PBMC) V4 transcripts in BD. Nucleotide sequences and translated amino acid sequend&stanécripts are shown in Fig. 5. ND, Not

done.

colonic V&3 transcripts in JD, ¥3 transcripts in the small intestine the peripheral blood and the intestine, in JD sevei@ ¥nd \63

of BD differed from those in the sigmoid colon. transcripts in PBMC were identical to those present also in the
intestine (Figs 1b and 3b). This was not the case f® Wanscripts
which are the predominantévtranscripts in the peripheral blood
[27].

The TCR V1, V62 and W3 repertoire in peripheral blood is
oligoclonal and shows no overlap between JD and BD

CDR3 length analyses of thed¥, V62 and W3 transcripts in two
separate peripheral blood samples from each twin were performe@ranslation of nucleotide sequences from TCH W62 and \b63

in parallel. The band pattern oféZ and \W3 transcripts suggested transcripts does not reveal a conserved amino acid sequence motif
an oligoclonal repertoire (Fig. 4a), whereas the band patterddf V. As shown in Fig. 5, the ¥1, V62 and W3 transcripts were all in

transcripts was consistent with a more diverse repertoire.
To characterize further theft, V62 and W3 repertoire in the
peripheral blood and to ask if there was overlap in tle&pertoire

frame. Junctional regions of th& transcripts were complex, as
shown by extensive nucleotide insertions and deletions at the
junctions of V, D and J gene segments, and the extent of this

in the peripheral blood and intestine, we sequenced several bandsmplexity was comparable to that reported before in healthy
containing PBMC transcripts that were of identical CDR3 lengths toadults [24,33]. Although DJ1 {1) was the predominant TCRDJ
those from the intestinal biopsies. As shown in Fig. 4b, nd V segment used, DJ2 or DJ3 segments were used by sevdralnd
transcripts were shared between the twins. However, within eack62 transcripts with long CDR3 domains. When nucleotide
twin identical transcripts were found in separate blood samplessequences were translated into corresponding amino acid
indicating the \6 repertoire in peripheral blood was oligoclonal in JD sequences, analysis of the junctions did not reveal a common
and BD. Whereas in BD there was no overlap between transcripts iamino acid sequence motif.
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DISCUSSION there are fundamental differences in the pathways by which

. . . ligands are processed and presented/éocompared witho/3 T
Increased numbers and an increased proportion/®felative to cells [51,52,55], and it has been proposed thét T cells

olB IEL in the small intestinal mucosa are a hallmark of coeliac recoanize ligands in a manner more analogous to that of anti
disease, whether disease is active or in remission [15-17]. In 9 9 9

addition, healthy first degree relatives of coeliac disease patientgOdy [41].
have increased numbers off6 IEL in the small intestinal

mucosa, and this correlates with whether or not those subjects
express the HLA class Il coeliac disease susceptibility alleles
[20]. To assess if genetic factors that govern host susceptibilityl_

to Coe!lacl dlseas.e al§o determine théh T, cell recleptor. K35108 and DK47739. W.H. was supported by a Research Fellowship
repertoire in coeliac disease, we characterized the junction om the Crohn’s and Colitis Foundation of America. D.L.R. was supported

diversity of TCR ¢ transcripts expressed in the intestine andpy NIH Training Grants DK07202 and CA09174. We thank Dr E.
peripheral blood of a MZ twin pair who are concordant for Mmorzycka-Wroblewska and Dr L. Eckmann for helpful comments on the
coeliac disease. As shown herein, genetically identical indivi-manuscript.
duals, concordant for coeliac disease, can express distinct, non-
overlapping TCR$ repertoires. Thus, genetic factors that govern
disease susceptibility do not appear to select for specific ®CR
sequences or CDR3 amino acid motifs.

The marked complexity of the TCR junctional sequences
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