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Abstract
Aims—DiVerentiation between actinic re-
ticuloid and cutaneous T cell lymphoma
can be extremely diYcult. Demonstration
of clonal T cell receptor (TCR) gene rear-
rangements has been suggested as a
potential diagnostic criterion, but the
results obtained thus far have been con-
flicting. This study investigated whether
TCRã gene rearrangement analysis, using
polymerase chain reaction (PCR) in com-
bination with denaturing gradient gel
electrophoresis (DGGE) and immunohis-
tochemistry, can serve as a diagnostic cri-
terion.
Methods—PCR/DGGE was performed on
skin, peripheral blood mononuclear cells,
and/or lymph nodes of seven patients with
actinic reticuloid, 11 patients with Sézary
syndrome, and 15 patients with a benign
form of erythroderma. The results of
PCR/DGGE and Southern blot analysis of
TCRâ gene rearrangements were com-
pared. In addition,CD4:CD8 ratios in skin
and peripheral blood samples were inves-
tigated.
Results—Clonal T cell populations were
detected in 19 of 21 samples obtained from
patients with Sézary syndrome but were
not detected in any of the 12 samples from
patients with actinic reticuloid. Clonal T
cells were detected in the peripheral blood
of only one of 15 patients with a benign
form of erythroderma. PCR/DGGE and
Southern blot analysis gave concordant
results in 28 of 29 samples. Immunophe-
notypic analysis demonstrated increased
proportions of CD8+ T cells in skin (seven
of seven cases) and peripheral blood (four
of seven cases) of patients with actinic
reticuloid.
Conclusion—The results of this study
demonstrate that gene rearrangement
analysis, in combination with immunohis-
tochemistry,may be an important adjunct
in diVerentiating between actinic reticu-
loid and cutaneous T cell lymphoma. In
patients suspected of having actinic re-
ticuloid, application of both techniques is
recommended.
(J Clin Pathol 1998;51:154–158)
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Actinic reticuloid is a severe, chronic photosen-
sitivity disorder, first described by Ive.1 The
clinical picture is characterised by an eczema-
tous, pruritic eruption, predominantly present
on light exposed areas of skin. Frequently,
lesions spread to covered areas, leading to
erythroderma. This erythrodermic variant of
actinic reticuloid can resemble Sézary syn-
drome, a type of cutaneous T cell lymphoma.
Apart from erythroderma, pruritus, lymphad-
enopathy, and the presence of atypical lym-
phocytes in the peripheral blood, patients with
the erythrodermic form of actinic reticuloid
and patients with Sézary syndrome may also
have alopecia, palmoplantar hyperkeratosis, or
onychodystrophy.2 3

Histologically, actinic reticuloid is character-
ised by the presence of extensive dermal
infiltrates of medium sized lymphoid cells with
cerebriform or convoluted nuclei. These cells
show epidermotropism and sometimes even
form Pautrier-like microabcesses.1 3 These cel-
lular and histological features are also charac-
teristic for mycosis fungoides, the most com-
mon variant of cutaneous T cell lymphoma,
and Sézary syndrome.
Because of the clinical and histological

similarities, it can be diYcult to distinguish
actinic reticuloid from mycosis fungoides and
Sézary syndrome. Previous studies suggested
that immunophenotyping and morphometric
analysis (nuclear contour indexing) of atypical
lymphocytes might provide additional criteria to
diVerentiate between actinic reticuloid and
cutaneous T cell lymphoma.4 5 It is not known
whether demonstration of clonal T cell popula-
tions in skin or peripheral blood can also serve as
a useful diVerential diagnostic criterion. Clonal
T cell receptor (TCR) gene rearrangements
have been found in almost 100% of patients with
unequivocal cutaneous T cell lymphomas,6–11

but studies for the presence of clonal T cells in
patients with actinic reticuloid have been few
and the results have been conflicting.8 12 13

Therefore, we investigated the presence of
clonal T cell populations in skin, lymph node
and/or peripheral blood samples of patients
with actinic reticuloid, Sézary syndrome, or a
benign form of erythroderma, by means of
polymerase chain reaction (PCR) amplification
of the TCRã gene in combination with
denaturing gradient gel electrophoresis
(DGGE). In addition, immunophenotypic
analysis was performed on skin and peripheral
blood samples to assess the proportions of
CD4+ and CD8+ T cells.
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Methods
PATIENTS AND TISSUES

Thirty three patients were studied: seven with
actinic reticuloid, 11 with Sézary syndrome,
and 15 patients with a benign form of erythro-
derma. All seven patients with actinic reticu-
loid had: (1) a chronic photosensitivity reaction
confirmed by phototests and/or photopatch
tests4; (2) characteristic skin lesions including
erythroderma (five patients) or extensive le-
sions on both light exposed and non-light
exposed skin areas (two patients); and (3) his-
tological features suggesting a cutaneous T cell
lymphoma. Histological examination revealed
perivascular to band-like infiltrates in the
upper dermis containing a high proportion of
atypical lymphocytes with medium sized,
cerebriform nuclei, similar to those observed in
mycosis fungoides and Sézary syndrome. In
some samples, epidermotropism and Pautrier-
like microabcesses were seen. During a follow
up period of three to 11 years (median, seven
years), none of the patients with actinic reticu-
loid developed a malignant lymphoproliferative
disease, illustrating the benign character of this
disorder. Altogether, nine skin biopsies, two
peripheral blood samples, and one lymph node
with the histological picture of dermatopathic
lymphadenopathy were examined.

All 11 patients with Sézary syndrome had a
pruritic erythroderma, lymphadenopathy, and
atypical lymphoid cells (Sézary cells) in the
peripheral blood. Criteria for peripheral blood
involvement were: (1) the presence of more
than 15% circulating Sézary cells, as defined by
morphometric criteria14; and (2) an expanded
CD4+ T cell population resulting in a highly
elevated CD4:CD8 ratio (> 10)14 (see table 1).
Ten Sézary syndrome patients died of their
disease two to nine years (median, four years)
after diagnosis and one patient is still alive with
active disease 22 months after diagnosis. Four-
teen peripheral blood samples from 11 pa-
tients, six skin biopsies from four patients, and
one lymph node were examined.
In the 15 patients with a benign form of

erythroderma, only peripheral blood samples
were tested. None of these peripheral blood
samples met the morphometric and immuno-
phenotypical criteria for Sézary syndrome, as
described above.14 This group comprised 11
patients with an erythroderma on the basis of
chronic dermatitis, three patients with erythro-
dermic psoriasis, and one patient with a general-
ised drug eruption. None of these 15 patients
developed evidence of Sézary syndrome or other
types of a cutaneous lymphoma during follow up
of seven to 15 years (median, 12 years).

Table 1 Cumulative data from 33 patients with actinic reticuloid, Sézary’s syndrome, or benign forms of erythroderma

Patient/
sex/age* Tissue

Leucocytes†
(×109/l)

Lymphocytes†
(%)

CD4/CD8 %†
(ratio)

PCR/DGGE

TCRâ SBAVãI VãII

Actinic reticuloid
1/M/49 Skin 15 33 13/40 (0.3) P P ND

Lymph node P P ND
2/M/69 Skin 4 20 31/67 (0.5) P P ND
3/M/75 Skin 14 36 28/31 (0.9) P P ND

Skin P P ND
PBMC P P P

4/M/81 Skin 10 20 46/28 (1.6) P P ND
5/M/67 Skin 11, 2 20 50/32 (1.5) P P ND

Skin P P ND
PBMC P P ND

6/M/67 Skin 7.7 20 47/44 (1.0) P P ND
7/M/56 Skin 11 10 36/24 (1.5) P P ND

Sézary syndrome
8/M/36 PBMC 18.0 75 85/1 (85) C P C
9/F/82 PBMC 8.4 29 82/6 (13.6) C P C
10/M/58 PBMC (1981) 16.8 76 92/5 (18.4) C P C

PBMC (1984) ND ND ND C P C
11/F/67 PBMC 28 83 95/3 (31.6) C P C
12/M/63 PBMC 8.2 30 70/7 (10) C P C

Skin P P ND
13/F/64 PBMC 12.8 47 92/1 (92) C P C
14/M/71 PBMC (1981) 8.5 61 93/3 (31) C P P

PBMC (1985) 6.6 30 ND C P C
Skin C P ND
Skin C P ND
Lymph node C P ND

15/M/50 PBMC 75 80 85/2 (42.5) C P C
16/M/76 PBMC (1983) 9.7 20 32/37 (0.9) P P P

PBMC (1984) 5.3 18 ND C P C
Skin C P ND

17/F/64 PBMC 17.2 48 80/2 (40) C P C
18/F/60 PBMC 23.1 58 96/4 (23) C P ND

Skin C P ND
Skin C P ND

Benign erythroderma
19 PBMC 8, 4 23 33/8 C P C
20–33 PBMC 5.6–10.9 12–56 (1.45–11) P P P

*Age at time of diagnosis; †data presented refer to peripheral blood.
PCR/DGGE, Polymerase chain reaction/denaturing gradient gel electrophoresis; TCRâ SBA, T cell receptor â gene rearrangement
analysis by Southern blotting; PBMC, peripheral blood mononulear cells; P, polyclonal T cell population; C, clonal T cell popula-
tion; ND, not done.
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GENE REARRANGEMENT ANALYSIS

PCR mediated DGGE was used to analyse
TCRã gene rearrangements as described
previously.15 Briefly, DNA was extracted from
representative samples of skin, lymph node,
and/or peripheral blood mononuclear cells by

column isolation (Qiagen; GmbH, Hilden,
Germany). Tissue sections (5 µm) were cut
before and after the sections used for DNA
extraction, to check whether the biopsy speci-
mens contained suYcient and characteristic
lymphoid infiltrate. Approximately 0.5–1 µg
genomic DNA was used to perform PCR
amplification of the TCRãV–J gene segments.
A consensus primer recognising Vã1–8 (VãI
family) gene segments, a primer specific for the
Vã9 (VãII family) gene segment, and a consen-
sus primer recognising Jã1 and Jã2 gene
segments were used.16 17 The amplification
products were fractionated by DGGE, a
technique based on separation of double
stranded DNA fragments according to their
nucleotide sequence rather than size.18 If a sig-
nificant proportion of PCR products have
identical nucleotide sequence and size, a clear
band can be seen in a polyclonal background
smear after staining with ethidium bromide
and illuminating with ultraviolet light.
In several dilution experiments, we tested the

Vã1–8 primer on the cutaneous T cell lymphoma
derived T cell line, HUT-78, which has
rearranged one allele for the Vã5 gene; in addi-
tion, we tested the Vã9 primer on the HSB-2
cell line, which contains a Vã9 gene rearrange-
ment. For both primers we were able to detect
DNA from > 1% clonal T cells diluted into
polyclonal peripheral blood mononuclear cells
of a healthy donor (fig 1).15

The results of PCR/DGGE on 13 samples of
10 patients with Sézary syndrome and 15
patients with a benign form of erythroderma
from the present study, and another 63 samples
obtained from patients with cutaneous T cell
lymphoma or a benign dermatosis, were
compared with the results of Southern blot
analysis, which in our hands has a sensitivity of
1–2.5%.19–21 Concordant results were found in
89 of 91 samples. Clonality was detected by
PCR/DGGE but not by Southern blot analysis
in only two samples.20 This suggests that PCR/
DGGE is useful for demonstrating clonality in
cases where insuYcient DNA is available to
perform Southern blot analysis.

IMMUNOPHENOTYPING

To determine the CD4:CD8 ratio in peripheral
blood, the mononuclear cell fraction obtained
by Ficoll-Isopaque density centrifugation was
incubated with anti-CD4 (fluorescein isothyo-
cyanate labelled) and anti-CD8 (phycoerythrin
labelled) monoclonal antibodies (Becton Dick-
inson, Mountain View, California, USA), and
cells were quantified using flow cytometry.
Immunophenotyping using monoclonal anti-
bodies against CD3, CD4, and CD8 was
performed on frozen sections from the same
(or concurrent) biopsies used for genotypic
analysis.22

Results
The results of gene rearrangement analysis
obtained by PCR/DGGE of the TCRã gene,
Southern blot analysis of the TCRâ gene, and
immunophenotyping are summarised in table 1.
No clonal bands were detected in any of the 12
samples obtained from the patients with actinic

Figure 1 A representative dilution experiment
demonstrating the sensitivity of polymerase chain
reaction/denaturing gradient gel electrophoresis
(PCR/DGGE) analysis. Graded numbers of HSB-2, a
monoclonal T cell line, which is rearranged for the Vã9
(VãII family) gene segment, were mixed with peripheral
blood mononuclear cells of a healthy donor, providing a
polyclonal background.DNA was isolated and PCR was
performed with the Vã9 and Jã1,2 primer set. Numbers given
are the percentages of HSB-2 cells, and the arrow indicates
the rearranged band of the HSB-2 cell line in a diVuse
background smear resulting from polyclonal rearrangements
in the peripheral blood mononuclear cells.
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reticuloid. In these samples, the denaturing
gradient gels only showed diVuse smears repre-
senting polyclonal reactive lymphocytes (fig 2).
All 11 patients with Sézary syndrome

showed a clonal T cell population in the
peripheral blood (fig 2). In addition, clonality
was detected in five of the six skin samples and
in the lymph node. In the group of patients
with a benign form of erythroderma, a clonal T
cell population was found, both by PCR/
DGGE and Southern blot analysis, in the
peripheral blood of one of 15 patients.
Altogether, comparison of PCR/DGGE and
Southern blot analysis showed concordant
results in 28 of 29 samples (table 1). In only
one patient (with Sézary syndrome; case 14),
was clonality detected by PCR/DGGE but not
by Southern blot analysis.
All clonal rearrangements found by PCR/

DGGE were rearranged for the TCR VãI fam-
ily and none were rearranged for the TCR VãII
family. In four patients showing clonality in
diVerent samples, identical bands were ob-
served. Lanes 3 and 4 in fig 2 show amplifica-
tion products of two diVerent blood samples
from one patient (case 10) obtained with a
three year interval.
Immunophenotyping of skin lesions from

patients with actinic reticuloid demonstrated a
predominance of CD8+ T cells in five of seven
biopsies, whereas the two remaining cases
revealed equal numbers of CD4+ and CD8+

cells. In contrast, skin biopsies from all patients

with Sézary syndrome showed a predominance
of CD4+ T cells. Immunophenotyping of
peripheral blood lymphocytes in patients with
actinic reticuloid demonstrated decreased or
even inverted CD4:CD8 ratios in four of seven
cases (table 1). In contrast, an increase in the
proportion of CD4+ T cells resulting in greatly
increased CD4:CD8 ratios was observed in 10
of 11 peripheral blood samples from patients
with Sézary syndrome.

Discussion
Because of the clinical and histological simi-
larities between actinic reticuloid and cutane-
ous T cell lymphoma, in particular, the
presence of atypical T cells with cerebriform
nuclei in the skin and peripheral blood, diVer-
entiating between these two diseases can be
extremely diYcult.3 4 23 Moreover, the develop-
ment of malignant (non-cutaneous) lymphoma
in the course of actinic reticuloid has been
reported.24–26 Whereas cutaneous T cell
lymphoma is characterised by a clonal prolif-
eration of CD3+, CD4+, CD4RO+, CD8−

helper T cells, actinic reticuloid and other pho-
tosensitivity reactions often demonstrate in-
creased CD8+ populations, both in the skin and
peripheral blood.4 Consequently, the presence
of a predominant CD8+ T cell population in
skin infiltrates or demonstration of an in-
creased proportion of CD8+ T cells and a
reversed CD4:CD8 ratio in the peripheral
blood have been considered as useful addi-
tional criteria favouring a diagnosis of actinic
reticuloid rather than cutaneous T cell
lymphoma. However, some patients with ac-
tinic reticuloid may demonstrate predominant
CD4+ T cell skin infiltrates,3–5 and three of
seven actinic reticuloid patients in the present
study showed normal CD4:CD8 ratios in the
peripheral blood. These observations indicate
that immunophenotypic criteria cannot be
relied on in all cases.
Recent studies demonstrated that morpho-

metric analysis (nuclear contour indexing) of
circulating atypical T cells may also contribute
to the diVerentiation between actinic reticuloid
and Sézary syndrome.5

In the present study we investigated whether
demonstration of clonal TCR rearrangements
can be used as an additional criterion to diVer-
entiate between actinic reticuloid and cutane-
ous T cell lymphoma. Because only small skin
samples, which contained insuYcient DNA to
perform Southern blot analysis, were available
from most patients with actinic reticuloid, the
PCR/DGGE technique was used. Dilution
experiments performed with both primer sets
demonstrated that, in our hands, this technique
can detect ∼ 1% clonal T cells in peripheral
blood mononuclear cells of a healthy donor.15

Using this technique, no clonal T cell popula-
tions could be detected in 12 skin, lymph node,
and peripheral blood samples from seven
patients with actinic reticuloid. In contrast,
using PCR/DGGE, clonal TCR gene rear-
rangements were found in 19 of 21 samples
from patients with Sézary syndrome.
Previous studies in cutaneous infiltrates

of patients with actinic reticuloid showed

Figure 2 Representative polymerase chain reaction/denaturing gradient gel electrophoresis
(PCR/DGGE) analysis for T cell receptor ã gene rearrangements of DNA obtained from
patients described in this study. Lanes 1–6 show discrete bands in a polyclonal background
smear indicating clonal T cell populations in the peripheral blood of five patients with
Sézary syndrome. Lanes 3 and 4 contain amplification products of the first and second
blood samples, respectively, from the same patient (case 10), obtained with a three year
interval. Lanes 7–15 show diVuse smears representing polyclonal T cell populations in skin
(lanes 7–13) and peripheral blood (lanes 14 and 15) of seven patients with actinic
reticuloid. In lane 15, a faint band can be seen that does not represent a band resulting from
a clonal T cell population, but represents a well known artefact.16 These faint bands can
often be seen in diVerent test samples and always migrate to the same position in the gel
and, therefore, do not interfere with the interpretation of the results.

TCRã gene rearrangement in actinic reticuloid and cutaneous T cell lymphoma 157

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.51.2.154 on 1 F
ebruary 1998. D

ow
nloaded from

 

http://jcp.bmj.com/


conflicting results. Altogether, clonal T cell
populations were detected in two of 10
patients.8 12 13 However, follow up data of these
two patients were not presented.
The failure to detect clonal T cells in our

patients with actinic reticuloid could be caused
by: (1) low numbers of clonal T cells, below the
level of detection; or (2) the presence of clonal
T cells that are not detected with either the
Vã1–8 or the Vã9 primer because their TCRã
gene rearrangements use the Vã10 or Vã11 gene
segments. However, rearrangements using
these variable gene segments are very rare and
T cell populations expressing a Vã10 or Vã11
chain at the cell surface have never been
reported.27 Therefore, the presence of clonal
TCRã gene rearrangements using Vã10 and
Vã11 gene segments in these cases of actinic
reticuloid is considered to be most unlikely.
In conclusion, our study demonstrates that

gene rearrangement analysis can be considered
as an important adjunct in diVerentiating
between actinic reticuloid and cutaneous T cell
lymphoma. In patients suspected of having
actinic reticuloid, both gene rearrangement
analysis and immunophenotyping should be
performed.

1 Ive FA, Magnus IA, Warin RP, et al. Actinic reticuloid: a
chronic dermatosis associated with severe photosensitivity
and the histological resemblance to lymphoma. Br J
Dermatol 1969;81:469–85.

2 Wieselthier JS, Koh HK. Sézary syndrome: diagnosis, prog-
nosis, and critical review of treatment options. J Am Acad
Dermatol 1990;22:381–401.

3 Toonstra J. Actinic reticuloid. Semin Diagn Pathol 1991;8:
109–16.

4 Toonstra J, Henquet CJM, van Weelden H, et al. Actinic
reticuloid: a clinical, photobiologic, histopathologic and
follow-up study of 16 patients. J Am Acad Dermatol 1989;
21:205–14.

5 Preesman AH, Schrooyen SJ, Toonstra J, et al.The diagnos-
tic value of morphometry on blood lymphocytes in
erythrodermic actinic reticuloid. Arch Dermatol 1995;131:
1298–303.

6 Ralfkiaer E, O’Connor NTJ, Crick J, et al.Genotypic analy-
sis of cutaneous T-cell lymphomas. J Invest Dermatol 1987;
88:762–5.

7 Dosaka N, Tanaka T, Fujita M, et al. Southern blot analysis
of clonal rearrangements of T-cell receptor gene in plaque
lesion of mycosis fungoides. J Invest Dermatol 1989;93:626–
9.

8 Nakajima N, Tanaka T,Miyachi Y, et al. Characterization of
the lymphoproliferative diseases in the skin by DNA analy-
sis. J Dermatol 1991;18:627–34.

9 Mielke V, Staib G, Boehncke W-H, et al. Clonal disease in
early cutaneous T-cell lymphoma. In: Thiers BH, ed. Der-

matology clinics, cutaneous lymphomas. Vol 12. Philadelphia:
WB Saunders Company, 1994:351–60.

10 Bachelez H, Bioul L, Flageul B, et al. Detection of clonal
T-cell receptor ã gene rearrangements with the use of the
polymerase chain reaction in cutaneous lesions of mycosis
fungoides and Sézary syndrome. Arch Dermatol 1995;131:
1027–31.

11 Meyer JC, Hassam S, Dummer R, et al. A realistic approach
to the sensitivity of PCR-DGGE and its application as a
sensitive tool for the detection of clonality in cutaneous
T-cell proliferations. Exp Dermatol 1997;6:122–7

12 Bignon YJ, Souteyrand P. Genotyping of cutaneous T-cell
lymphomas and pseudolymphomas. Curr Probl Dermatol
1990;19:114–23.

13 Du Peloux Menagé H, Whittaker SJ, Ng YL, et al. Analysis
of T-cell receptor genes in chronic actinic dermatitis: no
evidence of clonality. J Invest Dermatol 1992;98:546.

14 Willemze R, van Vloten WA, Hermans J, et al. Diagnostic
criteria in Sézary’s syndrome: a multiparameter study of
peripheral blood lymphocytes in 32 patients with erythro-
derma. J Invest Dermatol 1983;81:392–7.

15 Bakels V, van Oostveen JW, van der Putte SCJ, et al. Immu-
mophenotyping and gene rearrangement analysis provide
additional criteria to diVerentiate between cutaneous T-cell
lymphomas and pseudo-T-cell lymphomas. Am J Pathol
1997;150:1941–9.

16 Bourguin A, Tung R, Galili N, et al. Rapid, nonradioactive
detection of clonal T-cell receptor gene rearrangements in
lymphoid neoplasms. Proc Natl Acad Sci USA 1990;87:
8536–40.

17 Wood GS, Tung RM,HaeVner AC, et al.Detection of clonal
T-cell receptor ã gene rearrangements in early mycosis
fungoides/Sezary syndrome by polymerase chain reaction
and denaturing gradient gel electrophoresis (PCR/
DGGE). J Invest Dermatol 1994;103:34–41.

18 Myers RM,Maniatis T, Lerman LS. Detection and localiza-
tion of single base changes by denaturing gradient gel elec-
trophoresis.Methods Enzymol 1987;155:501–27.

19 Bakels V, van Oostveen JW, Gordijn RLJ, et al. Diagnostic
value of T-cell receptor gene rearrangement analysis on
peripheral blood lymphocytes of patients with erythro-
derma. J Invest Dermatol 1991;97:782–6.

20 Van Oostveen JW, Bakels V,Meijer CJLM, et al.Comparison
of Southern blot and PCR/DGGE T-cell receptor gene
rearrangement analysis in the diagnosis of cutaneous
T-lymphoma [abstract]. J Invest Dermatol 1993;100:448A.

21 Bakels V, van Oostveen JW, Gordijn RLJ, et al. Frequency
and prognostic significance of clonal T-cell receptor beta
gene rearrangements in the peripheral blood of patients
with mycosis fungoides. Arch Dermatol 1992;128:1602–7.

22 Van der Putte SCJ, Toonstra J, van Wichen DF, et al. Aber-
rant immunophenotypes in mycosis fungoides. Arch
Dermatol 1988;124:373–80.

23 Toonstra J, van Weelden H, Gmelig Meyling FHJ, et al.
Actinic reticuloid simulating Sézary syndrome. Arch
Dermatol Res 1985;277:159–66.

24 Jensen NE, Sneddon IB. Actinic reticuloid with lymphoma.
Br J Dermatol 1970;82:287–91.

25 Thomsen K. The development of Hodgkin’s disease in a
patient with actinic reticuloid. Clin Exp Dermatol 1977;2:
109–13.

26 Perrot H, Frionnet M, Frances C, et al. Sarcome ganglion-
naire généralisé au cours de l’évolution d’une actino-
réticulose. Ann Dermatol Venereol 1978;105:33–40.

27 Huch S, Dariavach P, Lefranc MP. Variable region genes in
the human T-cell rearranging gamma (TRG) locus: V–J
junction and homology with the mouse genes. EMBO J
1988;7:719–26.

158 Bakels, van Oostveen, Preesman, et al

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.51.2.154 on 1 F
ebruary 1998. D

ow
nloaded from

 

http://jcp.bmj.com/

