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Interleukin-15 Is an Autocrine/Paracrine Viability Factor for Cutaneous T-Cell
Lymphoma Cells

By Udo Dobbeling, Reinhard Dummer, Elisabeth Laine, Natascha Potoczna, Jian-Zhong Qin, and Gunter Burg

In this study we investigated the role of interleukin-15 (IL-15)
in the immunobiology of cutaneous T-cell lymphoma (CTCL)
cells. Using cell culture techniques, reverse transcriptase-
polymerase chain reaction (RT-PCR), and immunhistochemis-
try we found that IL-15, like IL-7, is a growth factor for the
Sézary cell line SeAx and that both cytokines prolonged the
survival of malignant T cells directly isolated from Sézary
syndrome (SS) patients. Both IL-15 and IL-7 were more
potent than IL-2. IL-4 and IL-9, whose receptors share the
same gamma chain with the receptors of IL-2, IL-7, and IL-15,
did not sustain the growth of CTCL cells, indicating that
signaling through the common gamma chain (yc) is not
sufficient for continuous growth. IL-13 and tumor necrosis
factor-a (TNF-a) had no effect. IL-7 and IL-15 also supported
the growth of SeAx cells in the presence of the apoptosis

inducing agents dexamethasone and retinoic acid. The analy-
sis of patient Sézary cells and three CTCL cell lines by RT-PCR
showed that all these cells expressed IL-15 mRNA, but only a
few (25%) produced IL-7 mRNA. Immunohistological analy-
ses of skin biopsy samples of SS and Mycosis fungoides
patients showed immunoreactivity for IL-15 in basal cell
layer keratinocytes and in the infiltrating lymphocytes. We
conclude that IL-15 is a growth or viability factor for CTCL-
derived cell lines or shortly cultivated Sézary cells. The
findings that IL-15 mRNA can be detected in Sézary syn-
drome peripheral blood mononuclear cells and that the IL-15
protein is detected in skin sections from CTCL patients
suggest that IL-15 plays an important role in the biology of
CTCL.

© 1998 by The American Society of Hematology.

UTANEOUS T-CELL lymphoma (CTCL) is a heteroge- MATERIALS AND METHODS

-~ neous group of lymphoproliferative disorders of the  co) cuiture. The cell line HUT78 (SS) was obtained from Euro-
skin The most frequent forms of CTCL are Mycosis fungoides pean collection of Animal Cell Cultures (Salisbury, UK). The cell lines
(MF) and its leukemic counterpart thé gy syndrome (SS). MyLa (MF) and SeAx (SS) were kind gifts of Dr Keld Kaltoft
One striking feature of this disease is that the lymphocyte(university of Aarhus, Denmark HUT 78 and MyLa and patient
proliferations remain restricted to the skin. This fact implies thatSezary cells were grown in HEPES-buffered RPMI 1640 medium with
CTCL cells remain dependent on the specific cutaneous micro2 mmol/L glutamine, supplemented with 10% fetal calf serum (FCS),
environment, including cytokines and adhesion molecules0.25 mg/mL amphotericin B, 100 U penicillin G, 100 U streptomycin,
Keratinocytes produce a variety of T-cell growth supportingand 1 mmol/L pyruvate. SeAx cells were grown under the same
cytokines such as interleukin-7 (IL-7)which is necessary to conditions with the exception that 10% human serum (H$) instead of
cultivate freshly isolated ‘Sary cells and some established 10% FCS was used. The concentrations of the cytokines were as
Sezary cell lines# nitially IL-7 has been identified as a growth ollows: 1L-2, 50 ng/mL (100 U); IL-4, 20 ng/mL (100 U); IL-7, 5
factor for lymphocyte precursors and T cells and its high affinity ng/mt. (10 U); IL-9, 10 ng/mL (10 U); 1L-13, 600 ng/mL (100 U);

ins besid aifichai I he IL-2 IL-15, 10 ng/mL (10 U); tumor necrosis factar{TNF-«), 50 pg/mL (1
receptor contc.’;llns esides a speavichain as well as the IL- U). The concentrations of dexamethasone (DEX) and retinoic acid (RA)
receptory chain®

. N ) were 1 umol/L. Recombinant cytokines (IL-2, IL-4, IL-7, IL-9, IL-13,
IL-15 has been identified as a T- and B-cell growth stimulat- TNF-«) were from R&D Systems Europe (Abingdon, UK), with the
ing cytokiné’” produced by several cell types and tissties, exception of IL-15, which was delivered by PeproTech EC Ltd
including skin®°The IL-15 receptor contains tfieandy chain (London, UK). DEX and RA were from Sigma Chemie (Buchs,
of the IL-2 receptor and a recently identified specific  Switzerland).
chain1011|L-15 can replace IL-2 in several systefs!0 but Blood and skin samples.Skin biopsy and blood samples were taken
mostly it proved to be less effective than IL-2. primarily for diagnostic purposes with informed consent of the patients
In this study we investigated whether IL-15 is a growth or @nd the specimens used were surplus material available after all the
viability factor for CTCL cells in vitro and whether it is routine diagnostic procedures: The average age of patients was-60.4
synthesized by CTCL or other skin cells and may thus act as af*-1 years and they were diagnosed as SS CTCL stage Il (seven

autocrine or paracrine growth factor for CTCL cells patients) and stage IVa (two patients). The assignment to a certain stage
' was done according to the recommendations of the European Organiza-

tion for Research and Treatment of Cancer Cutaneous Lymphoma
Project Group? Sezary cells from patients’ blood were isolated by
From the Department of Dermatology, University Hospital Zurich, Ficoll (Pharmacia, Uppsala, Sweden) gradient centrifugation and sorted
Switzerland. by two-color fluorescence-activated cell sorter (FACS) using antibodies
Submitted July 14, 1997; accepted February 25, 1998. against CD4 and theprregion of their T-cell receptdft
Supported by the Swiss Cancer League, the Swiss National Science RNA preparation DNA synthesis and reverse transcriptase-polymer-
Foundation (Grants No. 3100-43244.95/1 and 31-43635.95 to G.B. ancise chain reaction (RT-PCR).RNA from punch biopsy samples (4
R.D.), and the Kanton of Zurich. mm), small spindles of skin (50 to 200 mg), or culture cells was
Address reprint requests to Udo~Bieeling, PhD, Department of Prepared as described earfet’ For cDNA preparation, 2 ug of total
Dermatology, University Hospital Zurich, Gloriastrasse 31, CH-8091 RNA was incubated for 1 hour at 37°C in a 20-pL reaction with 2 pL
Zurich, Switzerland. random hexamer primers (Boehringer Mannheim, Mannheim, Ger-
The publication costs of this article were defrayed in part by page many), 1 mmol/L nucleotide triphosphates (NTPs), 1 uL RNA-Guard
charge payment. This article must therefore be hereby méikever- (Pharmacia), 2 pL 18 RT-buffer, and 1 pL Moloney murine leukemia
tisement”in accordance with 18 U.S.C. section 1734 solely to indicate virus (Mo-MuLV) RT (New England Biolabs, Beverly, MA).
this fact. In a 20-pL reaction, 4 pL of the of cDNA reaction was incubated with
© 1998 by The American Society of Hematology. 1 pmol/L upper and lower primer, 0.1 mmol/L NTPs, 2 pLX0
0006-4971/98/9201-0021$3.00/0 RT-buffer, and 0.2 pL Tag-polymerase (Boehringer Mannheim). The

20z aunr g0 uo 1s8nb Aq Jpd'zG2/LS6519L/2S2/ L /26/Pd-8lole/poo|q/ U suonealandyse//:dny woy papeojumod

252 Blood, Vol 92, No 1 (July 1), 1998: pp 252-258


https://crossmark.crossref.org/dialog/?doi=10.1182/blood.V92.1.252.413k08_252_258&domain=pdf&date_stamp=1998-07-01

EFFECT OF IL-15 ON CUTANEOUS LYMPHOMA CELLS 253

DNA was amplified in 35 cycles of 1 minute at 94°C (denaturation), 1 100000
minute at 55°C (annealing), and 1 minute 30 seconds at 72°C
(elongation), and the products were analyzed on an ethidium bromide-
stained 2% Agarose gel (Boehringer, Mannheim). The sequences for th
primers were the following: IL-15 up, GGATGGCTGCTGGAAACC;
IL-15 low, GGGAGCCCTGCACTGAAA. The oligonucleotides were 100004
synthesized by Microsynth (Balgach, Switzerland).

PCR enzyme-linked immunosorbent assay (ELISA). For the PCR
ELISA, a 20-nucleotide capture probe mapping within the amplified
IL-15 cDNA was selected using the OLIGO 4.0 program (National
Biosciences Inc, Plymouth, MN). This probe was synthesized as & ;4
single-stranded biotinylated oligonucleotide (Microsynth). PCR ELISA
was performed according to kit directions (Boehringer Mannheim). The
specific capture probe/PCR product hybrids were bound to streptavidin
coated microtiter plates via the biotin label of the probes. After washing,
the immobilized hybrids were treated with antidigoxigenin peroxidase-
conjugated antibody and ABTS, a substrate for the peroxidase. Th
plates were measured by reading with a photometer at a wavelength ¢
492 nm, and values that were higher thax the reading of the PCR 0 2 " 6 3 10 12 14
reaction mix with water instead of cONA were judged to be positive.

Immunohistochemistry. All specimens were snap frozen in liquid Fig1l. The effectof IL-2 (50 ng/mL = 100 U), IL-7 (5 ng/mL = 10 U),
nitrogen, embedded in tissue-tec (GIBCO, Grand Island, NY), andand IL-15 (10 ng/mL = 10 U) on the growth of the CTCL cell line SeAx.
stored at—80°C until processing. Cryostat sections of 5 um were cut The withdrawal of these cytokines leads to cell death. The number of

onto gelatine-coated microscope slides and air-dried. Alkaline anti-t" cells is given in percent of the cell number used to start the cell

s PR o .
alkaline phosphatase (APAAP)-immunohistochemistry (reagents fromcuIture (3to5 x10°/mL) on the y-axis in a logarithmic scale. The time

. of incubation is given in days on the x-axis. The data were obtained
DAKO, Copenhagen, Denmark) was performed as publishdhe ¢ "tour independent experiments and standard variations were
anti—IL-15 antlbodlgs used are commercially avaﬂable (PeprOTthbetween 10% and 30%. Note that the number of cells is given on a
London, UK). In addition, all samples were also examined for reactivity jogarithmic scale, so that standard deviations of 10% to 30% are not

with anti-CD3, -CD4, and -CD8 (reagents from DAKO). visible.

1004,

RESULTS

IL-15 and IL-7 can replace IL-2 as growth factor of SeAx
cells and prolong the survival of patient Zey cells in vitro.  alone. These experiments show that IL-15 is a survival factor
The fact that IL-2—dependent CTCL cell lines could be estab-for Sezary cells in vitro, but IL-15 is not sufficient to maintain a
lished?17.18points to the possibility that Ils which use receptors continuous growth of these cells.
that share some common components with the IL-2 receptor No increase of the growth rate of the IL-7/IL-15-independent
may be growth factors for CTCL cells. Therefore, we tested firstcell lines HUT 78 and MyLa was observed when IL-7, IL-15, or
whether IL-7 and IL-15, whose receptor also uses the game both were added to the medium (data not shown).
chain as the IL-2 receptor, are able to substitute IL-2 as a growth The influence of IL-4, IL-9, and IL-13 on the survival of SeAx
factor for the IL-2—dependent 3ary cell line SeAx. Figure 1 cells. The+c chain of the IL-2 receptor is also shared by the
shows that IL-15 and IL-7 are better growth factors for SeAx receptors of IL-4 and IL-9. To see whether signaling through the
cells than IL-2, although lower concentrations of these ILs (10yc chain is sufficient for the survival of SeAx cells, these two
ng/mL IL-15= 10 U, 5 ng/mL IL-7= 10 U, 50 ng/mL IL-2= ILs were tested for whether they could sustain the growth of
100 U) have been used. IL-15 increased the effect of IL-7 on théhese cells. IL-13, whose receptor uses the sactein as IL-4,
growth of SeAx when both were administered together, whereasgvas also included in this analysis. Figure 3 shows that none of
IL-2 did not increase the growth of SeAx cells in combination these three ILs is able to sustain the growth of SeAx cells at the
with IL-7 (data not shown). given concentrations, indicating that growth signals mediated

Ten units per milliliter of IL-7 or IL-15 was significantly through theyc chain alone are not sufficient for the growth of
more efficient than 5 U/mL IL-7 or IL-15; however, a further SeAx cells. No effects of IL-9 and IL-13 were seen even at
increase of both IL concentrations up to 100 U/mL had noconcentrations of 1,000 U/mL, whereas 1,000 U of IL-4 could
significant growth-supporting effect. High IL-15 concentrations sustain the growth of SeAx cells. This may be either due to the
(>50 U/mL) may be even detrimental. IL-15 and IL-7 work activation of low affinity IL-4 receptors or unspecific effects.
through different receptors as an antibody against IL-15 reduced IL-15 and IL-7 enable SeAx cells to survive in the presence of
the effect of IL-15, but not that of IL-7 (data not shown). DEX and RA. In early stages cutaneous T-cell ymphomas are

We next investigated whether IL-15 can sustain the survivaltreated with glucocorticoids and RA, which initially cause a
of isolated Seary cells freshly isolated from patients blood. regression of the skin lesions. Glucocorticoids and RA have
Figure 2A and B show that the IL-15 and IL-7 concentrations been described as cell death—promoting agents and it may be
used for SeAx cells can prolong the survival of these cells.that these agents are able to kill CTCL cells. To see whether
Higher concentrations (20 ng/mL and 40 ng/mL, respectively)IL-15 and IL-7 are able to sustain the growth of SeAx cells also
yielded an even longer survival of these cells (Fig 2B). IL-7 wasin the presence of the synthetic glucocorticoid DEX and RA, the
more effective per se than IL-15 and, as in SeAx cells, thecells were incubated as previously described with 10 ng/mL
combination of IL-15 and IL-7 was more effective than each IL IL-15, 5 ng/mL IL-7, and additionally with 1 umol/L DEX and 1

20z dunr g0 uo 3sanb Aq Jpd'zGz/L56591/252/1/26/pd-aloe/poojqABu suoleDlgndyse//:dly woly papeojumoq



—O— IL-7+IL-15

: AN
\
\
S AN
K A
y Ay
N,
L >
| \
A L
1 T T —— T 1
0 5 10 15 20 25
100y —0O— IL-7 + IL-15
-------- O~ IL-1§
O L7
’ - L2

no IL

3

i

{ .
VA o
i\
Vo

\ \
B | |

1 l ¥ T T T 1]
s = 2 2 &% 8 ®& & g @

S

0.1

Fig 2. IL-7 and IL-15 prolong the survival of patient Sézary cells in
vitro. The IL concentrations are the same as in Fig 1. The cells of
patient 1 (A) were kept at these concentrations for the whole time of
the experiment. The transient increase of the number of cells from
patient 2 (B) on day 13 is caused by an increase of the concentrations
of IL-7 and IL-15 to 20 ng/mL and 40 ng/mL, respectively. The data
were obtained from three independent experiments.

pmol/L RA, respectively; ie, concentrations that have been
shown to saturate cellular glucocorticoid and RA receptors.

Figure 4 shows that DEX and RA reduce the growth of SeAx
cells in the presence of IL-7 and IL-15 and accelerate the cel
death in the absence of these ILs. The addition of dexamethe
sone or RA (on days 0 and 6 in Fig 4) reduces the total numbe
of cells only weakly in the presence of IL-15 and IL-7 and the
cell number increases again 2 days after the addition of DEX
and 4 to 6 days after the addition of RA. These experiments
show that the effect of DEX and RA is only transient in the
presence of IL-7 and IL-15.

The IL-15 gene is expressed in CTCL cellf_-independent
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Fig 3. IL-4, IL-9, and IL-13 are not growth factors for SeAx cells.

The inefficiency of IL-4 and IL-9 indicates that signals through their
common receptor y chain which they also share with the receptors of
IL-2, IL-7, and IL-15 are not sufficient to sustain the growth of this cell
line. The concentrations for IL-7 and IL-15 were the same ones as in
Fig 1. The concentrations for IL-4 (50 U), IL-9 (50 U), and IL-13 were 90
ng/mL (100 U), 50 ng/mL, and 600 ng/mL (100 U), respectively. The
molecular weights of the ILs used are 13 kD (IL-15 and IL-13), 14 kD
(IL-4 and IL-9), 15 kD (IL-2), and 17 kD (IL-7). The results have been
obtained from three independent experiments.

auto/paracrine way. Therefore, we tested the expression of the
IL-15 and IL-7 genes by RT-PCR. We found that IL-15 was
expressed in the IL-independent CTCL cell lines HUT 78 and
MyLa, but also in SeAx cells and in all of the blood samples
from nine different Seary patients (Fig 5). For all CTCL
samples we observed two bands of 204 and 323 bp (Fig 5) that
correspond to the two described splice isofofftiBhe identity

of the PCR products was confirmed by PCR ELISA with an
internal IL-15 mRNA-specific capture probe and digests of the
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Fig4. The synthetic glucocorticoid DEX and RA reduce the growth

cell lines have been established from several CTCL patients‘.’f SeAx cells in the presence of IL-7 and IL-15 and quicken cell death in

One way this independence is established is that during tumotfl:?

development mutant CTCL cells acquire the ability to produce
enough IL-7 or IL-15 to sustain their own growth in an

e absence of these cytokines. The decrease in cell number of the
EX- and RA-treated cells is caused by a second addition of another 1
umol/L DEX or RA, respectively. The results have been obtained from
three independent experiments.
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Fig5. (A)Representative IL-15 RT-PCR results from the three CTCL
cell lines HUT78, MyLa, SeAx, and Sézary cells from nine patients. M,
Boehringer marker V; the sizes of the most important marker bands
are given on the left. Lanes 1 through 3, the cell lines MyLa, HuUT 78,
and SeAx; lanes 4 through 12, Sézary cells from nine patients; lane 13,
PBLs of a healthy donor; lane 14, monocyte-depleted PBLs of a
healthy donor. (B) Corresponding results of a B-actin PCR, which
served as a control. The sizes of the RT-PCR products are given on the
left.

PCR product with the restriction enzym@sul, which cuts

255

Histological findings. Immunoreactivity for IL-15 was de-
tected in epidermal cells, especially in the basal layer of the
epidermis, in cells with a dendritic morphology in the dermis
and in mononuclear cells. This immunoreactivity could be
blocked by exogenous recombinant IL-15. In early CTCL
lesions (patches) (& 5), immunoreactivity was strongest in the
junction zone between epidermis and dermis where the lympho-
cytic infiltrates show their highest densities (Fig 7). In advanced
lesions (plagques) (& 5), immunoreactivity was also detected
in deeper parts of the dermis in areas heavily infiltrated by
mononuclear cells (Fig 8).

DISCUSSION

IL-15 has several common activities with IL-2 and IL-7,
which are established growth factors for T cells. IL-7 is
expressed in the skin and supports the growth’@ag8ecells in
vitro.23 Because IL-15 is also produced in the skin and the
receptor of IL-15 shares thec chain with the IL-2 and IL-7
receptors and a commdh chain with the IL-2 receptor, we
investigated whether IL-15 could be a growth factor for CTCL
cells. Experiments with the 3ary cell line SeAx showed that
IL-15 is sufficient to support the growth of the this cell line
SeAx. IL-15 and IL-7 proved to be more efficient than IL-2. In
contrast to IL-2, IL-7, and IL-15, IL-9 had no effect and IL-4
was only effective at very high concentrations, indicating that
signaling through the commoynchain of their receptors is not
sufficient and that additional signals through thand chains
of the IL-2, IL-7, and IL-15 receptors are necessary. In this
respect CTCL cells differ from peripheral blood T cells for
which it already has been shown that IL-4 concentrations as low
as 2 to 10 U/mL can protect them from cell de&th.

IL-15 and IL-7 help SeAx cells to survive also in the presence

only the 305-bp isoform, anAflll, which cuts both forms (data  Of the apoptosis inducing agents DEX and RA, indicating that
not shown). The 305-bp signal of normal peripheral bloodthese two ILs are able to counteract the cell death promoting

lymphocytes (PBLs) was weaker than those of the CTCL
samples (Fig 5, lane 13) and any IL-15 band was absent in PBLs
which had been depleted of monocytes (Fig 5, lane 14). IL-7"%%]
expression was only found in two cell lines and in samples of

one patient (not shown).

To see whether the IL-7— and IL-15-independent MyLa and
HUT 78 cells were able to secrete IL-15, the IL-15 concentra-
tions in the media of these cells were measured by an IL-1£ 10000
ELISA 48 hours after the last change of the medium. In all
measurements the IL-15 levels were below the detection limit
of the assay (50 pg/mL).

TNF-« is not a survival factor for Saary cells. It has been
recently reported that the” Sary cell line HUT 78 produces
TNF-a and that TNFe promotes the growth of these cetfs.
Therefore, we tested whether TNFeoncentrations that have
been reported for HUT 78 cells can promote the growth of SeAx
cells. Figure 6 shows that TNé&-is detrimental for the growth
of SeAx cells. A TNFe concentration of 50 pg/mL strongly

1000

—_

..... Qe

IL-7+ IL-15

IL-7 + IL-15 + TNFo

reduces the growth of SeAx cells despite the presence of IL-1!
and IL-7, and 250 pg/mL TN kills the SeAx cells within 2

weeks. Therefore, TNE-cannot be considered to be a general Fig 6. TNF-a reduces the growth of SeAx cells. TNF-a has been
growth factor for Seary cells. The resistance of HUT78 cells to reported to be an autocrine growth factor for the Sézary cell line HUT

TNF-a may be explained by the assumption that this cell line

78. The TNF-a concentration (50 pg/mL) used for the SeAx cells is the
same as the one that has been reported to be secreted by HUT 78

represents a late stage of CTCL in which additional ml"t(“tion%ells. The results have been obtained from three independent experi-

have occurred. ments.
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Fig 7. Detection of IL-15 in early CTCL lesion
(patch stage) by an IL-15 antibody. The binding of the
specific antibody to IL-15 was detected by an alkaline
phosphatase (AP) coupled second antibody directed
against the Fc region of the IL-15 antibody. Binding of
the IL-15 antibody after APAAP staining was stron-
gest in the junction zone between epidermis and
dermis where CTCL cells show their highest densi-
ties. The specificity of the binding of the IL-15 anti-
body was tested by a competition experiment with
{ recombinant IL-15 (not shown).

effects of these two agents by a still unknown way. Thethan IL-15, but IL-15 was more effective than IL-2 and also
diminished growth of SeAx cells in the presence of DEX may could enhance the effect of IL-7.

be due to the fact that DEX can downregulate the expression of Our RT-PCR analyses showed that the cell line SeAx and
the IL-15 receptow chain?? patients’ Seary cells express IL-15 mRNA. Despite this

The in vitro experiments with ‘Gary cell isolated from the endogenous IL-15 gene transcription, these cells did not grow in
blood of patients also show that IL-15 can support the survivalthe absence of IL-15 in vitro. An explanation may be that the
of these cells. Under these conditions IL-7 was more effectiveamount of the produced IL-15 may be too low to sustain growth
under in vitro conditions, because paracrine or autocrine IL-15
may be too strongly diluted by diffusion into the medium and,
thus, too little IL-15 may bind to its receptors to have an effect
on the cell.

Our immunohistological investigations detected IL-15 immu-
noreactivity restricted to the junction zone between epidermis
and dermis in early lesions of MF (Fig 7). In this area
keratinocytes, dermal dendritic cells, or lymphocytes could
produce this cytokine. Because the area of IL-15 production
includes the area where CTCL cells preferentially home, we
propose that IL-15 is a paracrine/autocrine growth or viability
factor and/or a chemotactic factor in early CTCL lesions.

In advanced lesions (plaques), IL-15 immunoreactivity was
also detected in deeper parts of the dermis in areas heavily
infiltrated by mononuclear cells (Fig 8). This can confirm our
mMRNA results, indicating that the dominant T-cell clone can
produce the cytokine itself. It is possible that autocrine IL-15
production increases during tumor progression and that CTCL
cells therefore lose their dependency on the cutaneous microen-
vironment.

Because IL-15 acts not only as a T-cell growth fattont
also as a chemoattractant for T céflislL-15 derived from
keratinocytes and skin dendritic cells may attract CTCL cells
and sustain their growth in skin. Thus, IL-15 may be a key
molecule for the epidermotropism seen in CTCL. In late stages,
CTCL may become IL-7/IL-15 independent either by autocrine
IL-15 production or by a shortcut of the IL-7 and IL-15
signaling pathways. These cells will then lose their epidermotro-
pism and settle other organs. Indirect evidence for a biological
effect of IL-15 may be the production of IL-5 by CTCL celfs,

Fig 8. A more advanced CTCL lesion (plague stage): immunoreac-

tivity for IL-15 after APAAP staining was detected in the junctional
area and in deeper parts of the dermis heavily infiltrated by mono-
nuclear cells.

because it has been shown that IL-15 can promote the expres-
sion of IL-5 in human T-helper cel&.
The 5 untranslated region (3JTR) of the IL-15 gene has an
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unusual structure because it contains 10 AUGs in front of theor paracrine effectors in the”Zary syndrome. J Clin Oncol 12:326,
start of translation. It has been emphasized by K&ztkat 1994 _
AUGs in front of the translation starting AUG can drastically 5- Nowak R: “Bubble boy” paradox resolved. Science 262:1818,
reduce the efficiency of translation. The deletion of thesel993 _ _ .
upstream AUGs may lead to an increase of IL-15 production 6. Grabstein KH, Eisenman J, Shanebeck K, Rauch C, Srinivasan S,
that may give cells with such deletions a growth advantage ove|*:ung V, Beers C, Richardson J, Schoenborp‘MA, Ahd'e.h M, Johnson L,
. . Alderson M, Watson JD, Anderson DM, Giri JG: Cloning of a T cell
nonmutated cells. Such a constellation has been found in the

leukemi Il line HUT-102527wh . | h growth factor that interacts with the beta chain of the interleukin-2
eukemia cell line HUT- ®2’where an incomplete human T- receptor. Science 264:965, 1994

cell lymphotrophic virus | copy is integrated in the cellular Armitage RJ, Macduff BM, Eisenman J, Paxton R, Grabstein KH:
genome in front of the IL-15 gene. This integration eliminated 8_.15 has stimulatory activity for the induction of B cell proliferation
of the 10 upstream AUGSs and increased the IL-15 production irand differentiation. J Immunol 154:483, 1995
these cell$8 Whether such mutations occur inthe IL-15gefhe 5 8. Mohamadzadeh M, Takashima A, Dougherty |, Knop J, Berg-
UTRs of cutaneous T-cell lymphoma cells has yet to bestresser PR, Cruz PD: Ultraviolet B radiation up-regulates the expres-
established. It has been recently shown that the leader peptide#®n of IL-15 in human skin. J Immunol 155:4492, 1995
of both IL-15 splice forms lead only to inefficient IL-15 9. Blauvelt A, Asada H, Klaus-Kovtun V, Altman DJ, Lucey DR,
processing and secreti@hThus, it could theoretically be that Katz SI: Interleukin-15 mRNA is expressed by human keratinocytes,
the IL-15 gene in CTCL is expressed and translated into proteinLangerhans cells, and blood derived dendritic cells and is downregu-
but not secreted, and independence from IL-7 and IL-15 may b ted by p!traviolet B radiatior?. J Invest Dermatol 106:1047, 1996.
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