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ABSTRACT
The vast majority (71 of 77) of human tumor cells derived from various
tissue origins were found to express specific membrane receptors for yinterferon (IFN-7). Six receptor-negative tumors were found among
leukemic cells of lymphoid origin. Scatchard analysis with I2sl-Iabeled
human recombinant II N--> revealed a similar binding affinity with a
mean dissociation constant (A'Ã²)
of around 2 x Kl'"" M not only for various
established cell lines, but also for leukemic and carcinoma cells derived
from biopsy material. In contrast to similar A,,s, large differences in the
number of expressed IFN-7 membrane receptors were found on distinct
tumor cells of the same cell type ranging from a few hundred up to 2 x
ID4 for both carcinoma cells and leukemic cells. For comparison, the
IFN-7 receptor number on normal lymphocytes (mean, ~300/cell) and
normal bone marrow cells (mean, - IOdd/cell) was consistently found to
be low. Cross-linking of membrane-bound l25I-IFN-7 with disuccinimidyl
suberate and subsequent sodium dodecyl sulfate-polyacrylamide gel electrophoresis analysis revealed, in both leukemia and carcinoma cells, three
distinct complexes with molecular weights of approximately 70,000,
92,000, and 160,000, suggesting the existence of IFN--y receptor subunits.
A dimeric structure of the functional IFN-7 receptor with an estimated
molecular weight of about 128,000 Â±10,000 is proposed. Together with
the Scatchard analysis, these data suggest the existence of a single class
of high affinity IFN-7 receptors in tumor cells of distinct tissue origin.

INTRODUCTION
Interferons exert a broad spectrum of biological activities on
both normal and malignant cells of various tissue origin (1-3).
Although the detailed molecular mechanisms are to date poorly
understood, it is commonly accepted that IFN3 action is initi
ated by binding to specific membrane receptors (4-7). Compe
tition binding experiments suggest that at least two distinct
binding sites exist for IFN-7 and for IFN-Â«/-/?,respectively (58). Expression of IFN-7 receptors on both IFN-7-sensitive and
on IFN-7-resistant cell lines clearly indicates that specific bind
ing is a prerequisite, but not sufficient to confer sensitivity to
IFN-7 action (9, 10). Thus, sensitivity of a given cell appears
io be determined at a postreceptor level. Nevertheless, using
HLA-DR-inducible cell lines we could demonstrate recently an
apparent relationship between the quantity of cell membrane
receptors and the dose of IFN-7 required for induction of this
biological response (10). These data suggested that, under con
ditions of low concentration of IFN-7, the number of expressed
receptors might be response limiting in a priori sensitive cell
lines.
Received 2/25/86; revised 5/30/86; accepted 6/27/86.
The costs of publication of this article were defrayed in part by the payment
of page charges. This article must therefore be hereby marked advertisement in
accordance with 18 U.S.C. Section 1734 solely to indicate this fact.
' This work was supported by the Stiftung Volkswagenwerk and by Boehringer
Ingelheim, Vienna, Austria.
2To whom requests for reprints should be addressed, at Clinical Research
Group -BRWTI," Gosslerstr. 10 d, 3400 Goettingen, Federal Republic of Ger
many.
3 The abbreviations used are: IFN, interferon; DSS, disuccinimidyl suberate;
SDS, sodium dodecyl sulfate; PAGE, polyacrylamide gel electrophoresis; AML,
acute myelogenous leukemia; ALL, acute lymphocytic leukemia; CML, chronic
myelogenous leukemia; CLL, chronic lymphocytic leukemia; HCL, hairy cell
leukemia; EBNA, Epstein-Barr virus nuclear antigen; TMC, 40 mm Tris-HCl
(pH 7.4)-5 mM MgSO4-2 mM CaCl2.

Most of the available information on IFN-7 receptors is
based on studies with a few established cell lines (5-7, 10-18).
These data are still inconclusive, both with respect to the affinity
of IFN binding and the structure of the putative receptor, and
raise the question of whether or not receptor heterogeneity
exists, which may contribute to the differential IFN-7 response
of distinct cell lines. In order to obtain information on tissue
distribution and frequency of IFN-7 receptors, we have here
not only screened a variety of established cell lines, but have
also investigated the IFN-7 binding capacity of primary tumor
cells and of normal hematopoietic cells. Calculation of binding
affinities and partial characterization of the receptors by crosslinking with DSS performed in parallel with leukemic and
carcinoma cell lines indicate similar affinities and receptor
structure on tumor cells of distinct tissue origins.
MATERIALS AND METHODS
Cell Lines and Preparation of Tumor Cells. Human cell lines were
obtained from the American Type Culture Collection (Rockville, MD).
All cell lines were maintained in Click's/RPMI-1640 cuiture medium
(Biochrom, Berlin, Federal Republic of Germany) containing 5% fetal
calf serum, 20 mM 4-(2-hydroxyethyl)-l-piperazineethanesulfonic
acid
buffer, pH 7.3, 50 JIMmercaptoethanol, penicillin (100 units/ml), and
streptomycin (100 Mg/ml). Human peripheral blood B- and T-lymphocytes, respectively, were prepared from Ficoll-separated peripheral
blood mononuclear cells by the panning technique as described (19). Tcells were selected according to expression of the T3 antigen (OKT3;
Ortho Diagnostics, Heidelberg, Federal Republic of Germany), and Blpositive cells (Bl; Coulter Electronics, Krefeld, Federal Republic of
Germany) were used as the source for B-cells. Granulocytes were
isolated by density gradient centrifugation using neutrophil isolation
medium derived from Hewlett-Packard (Frankfurt, Federal Republic
of Germany). Eosinophile granulocytes were isolated by the same
procedure from a 71-yr-old female patient with the diagnosis of panarteritis. In the peripheral blood and bone marrow aspirate, 60% of
this patient's peripheral blood mononuclear cells were eosinophiles.
Leukemia cells from untreated patients with acute leukemias (AML/
ALL) and from patients with CML (chronic and accelerated phase and
blast crisis) and CLL were obtained from either bone marrow or
peripheral blood samples and isolated by Ficoll-Hypaque or Percoli
density gradients by standard procedures. Samples were taken only
from patients with >90% blast cells in peripheral blood or bone marrow
in the case of acute leukemias; for chronic leukemias, samples were
taken from patients with peripheral blood counts of >80,000 cells/ill
(CML) and >95% lymphocytes (CLL), respectively. Primary tumor
cells from carcinoma patients were obtained by aspiration of pleural
effusions or ascites in the presence of heparin (1 unit/ml). The cells
(viability, >95%) were spun down, erythrocytes were lysed by NH4C1
(0.17 M) treatment for 5 to 10 min at 37Â°C,and the cells were subjected
to a 2-fold Percoli gradient centrifugation. The fraction containing
>80% carcinoma cells, as determined by standard cytological criteria,
was then directly used for IFN-7 binding studies.
lodination of IFN-7. Escherichia co//-derived recombinant human
IFN-7 (produced by Genentech, San Francisco, CA) was kindly pro
vided by Boehringer Ingelheim, Vienna, Austria. The preparation had
a specific activity of 2 x IO7units/mg of protein. IFN-7 was radioiodinated with Bolton-Hunter's reagent (New England Nuclear, Dreieich,

Federal Republic of Germany) to a specific radioactivity of 30 Â¿
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with TMC/bovine serum albumin buffer and additionally 3 times with
phosphate-buffered saline. 'â€¢'*!
-labeled membranes were resuspended in
phosphate-buffered saline (5 x 10'' cell equivalent/ml) and incubated
with 1 HIM DSS (20 HIMsolution in dimethyl sulfoxide) for 1.5 h at
room temperature. The reaction was stopped by adding 1/100 vol of 1
M Tris-HCL, pH 7.4, and washed 3 times with TMC buffer at room
temperature. The pellet obtained from the last centrifugation was
resuspended in the sample-buffer of the Laemmli SDS electrophoresis
system. The samples were incubated for 3 min at 100'C and centrifuged.
Aliquots of the supernatant (~ 15,000 cpm/slot) were applied on a 1.5mm-thick and 11-cm-long 5 to 20% gradient gel with 3% stacking gel.
After staining with Coomassie blue, the gels were dried, and autoradiographs were performed with Kodak X-Omat G film and Cronex
lighting-plus intensifying screens at â€”70Â°C.

21211792.5-

RESULTS

14-

Fig. 1. SDS-PAGE analysis of '"l-IFN-i/receptor
complexes. '"I-IFN-7
cross-linked with DSS after binding to membrane preparations of K 562 (Lane
a), Colo 205 (Â¡Jtneb), WiDR (Lane c). and CEM (Lane </)cells was subjected to
SDS-PAGE under conditions as described in "Materials and Methods." The
position of the molecular weight standards is indicated (left).

The percentage of radiolabeled IFN-7. capable to bind specifically to
receptor-positive cell lines, was determined by a binding assay (see
below) with a constant amount of '"I-IFN-7 and increasing cell num
bers and was >60%. Comparison of radiolabeled material with unlabeled IFN-7 in a self-displacement assay (20) revealed no change in
binding characteristics due to labeling. In addition, bioactivity of labeled
IFN-7 was compared to that of unlabeled IFN-7 in an assay system
based on dose-dependent HLA-DR induction on Colo 205 cells as
described (9). With this assay, the specific biological activity revealed
for IFN-7 (~2 x IO7 units/mg) is the same as determined in assays for
antiviral activity. For each batch of iodinated IFN-7 it was verified that
the I25l-labeled IFN-7, which was able to specifically bind, did not differ
from unlabeled IFN-7 in its biological activity.
Binding Assays. IFN-7 saturation binding assays were essentially
performed as described (10), using one to 6 x IO6cells per tube and 8
increasing concentrations in the range of 0.5 to 16 ng of'"I-IFN-7 per

Twenty-seven established human tumor cell lines of distinct
tissue origins as well as primary tumor cells derived from 45
leukemia patients and 5 carcinoma patients were analyzed for
their capacity to specifically bind IFN-7. For comparison, the
binding capacity of normal peripheral blood cells and of normal
bone marrow cells derived from 14 healthy individuals was also
investigated. Binding assays were performed for 2 h at 0Â°C
within a dose range of 0.5 to 16 ng of IFN-7 per ml. From
specific binding data, both receptor number per cell and disso
ciation constant (Ka) were calculated by means of Scatchard
analysis. Table 1 summarizes results obtained with carcinoma
cells, indicating that all cells investigated specifically bound
IFN-7, with an average Ka of around 3 X 10~" M. In contrast
to the small range in Kd values (2.84 Â±0.85 x 10~"), a
significant difference in the number of membrane receptors was
found within distinct carcinoma cell lines ranging from approx
imately 1,000 to 20,000 receptors/cell. Such quantitative dif
ferences were found in both established carcinoma cell lines
(e.g., Colo 205 and SW 480) and primary carcinoma cells (e.g.,
S 104 and ÃœB123).
Analysis of IFN-7 binding capacity of established leukemic
cell lines (Table 2) and of fresh leukemic cells (Tables 3 and 4)
revealed in 53 of 59 samples high affinity IFN-7 binding with

ml. Scatchard plot analysis of the saturation binding data was based on
the finding that recombinant IFN-7 exists under physiological condi
tions almost exclusively in a noncovalently linked, dimeric form (Ref.
21; Footnote 4). Upon cross-linking of membrane-bound IFN-7 (see
below), covalently linked dimers of IFN-7 are detected on SDS-PAGE
(Fig. 1). indicating that IFN-7 has bound in this form to its cellular
receptor. Thus, the molecular weight of dimeric IFN-7 (M, 34,000) is
used for a calculation of binding affinity. Further, only the fraction
capable to bind specifically to cells (usually 60% of the total radioactiv
ity) was taken in consideration as total input of labeled IFN-7.
Cross-Linking and Electrophoresis. For cross-linking studies mem
branes were prepared from various tumor cell lines by homogenizing 3
x IO7 cells/ml in TMC buffer. The 100 to 20,000 x g membrane
fraction from this homogenate was incubated with 125I-labeled IFN-7
(8 ng/ml) (membranes from 7.5 x IO6 cells/ml) in TMC buffer plus
1% bovine serum albumin for 4 h at O'C. The membranes were washed
4 Unpublished results.

Table 1 IFN-y receptors on carcinoma cell lines and fresh tumor cells
M)3.4
IO""

cellsColo
Tumor
205Â°WiDr"OLD

originColonBreastCervixKidneyOvary cell18852
Â±4130*7044
Â±1.0*i.lÂ±
5010324Â±
Â±2 1
1Â°Colo
1.83.4
18301760
HSR"Colo
320
1.42.0
Â±
Â±2701536Â±
DM"SW620Â°SW480"HTB
320
1.42.7
Â±
1962480
0.22.3
Â±
6501 Â±
0.71.5
Â±
305Â±5802618501028909801890
Â±0.12.73.52.02.54.52.11.23.83.53.01.6Receptor
26Â°CRL
1500Â°CRL
1504Â°UB
123rS
104fRG95rMC
348Â°HelaÂ°HB

119Â°Pa-lÂ°Meso
AcTissue

teratomaMesotheliomaKt(X

" Established cell line.
* Mean Â±SD of 3 to 6 independent determinations.
' Primary tumor cells.
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Table 4 Â¡FN-ireceptors on myeloid cells

Table 2 IFN-y receptors on leukemic cell lines
M)T-cellCell type

lineJurkatMOLT
Cell

(x 10-"

Â±0.51.1Monocyte/macrophage
2.1

178*M
Â±210780
208eCP
80055853467785070503928
Â±
246eL
285*CM
296*WR
301*RS
325CGK
339eKB
345eUF
84115703129
Â±

0.71.52.0Promyelocyte

2.0 Â±

Â±752249025802386

Â±1.1Erythroid

Â±5115163
4.4
12400
2.8 Â±1.0Receptors/ Â±

3CEMHSB2HUT Â±0.12.93.32.01.5B-cell
78HUT
102PL/P6RajiDaudiU

937LG
3MS
6HL-60K

Sample"EM

cell1020

Â±0.2Â°1.5
1.9

562*â€ž

cells

Samples were obtained from peripheral blood or bone marrow of leukemia
patients. The percentage
of leukemic cells with total mononuclear
cells was
determined as described in "Materials
and Methods" and ranged from 75% to

M)ALL
Diagnosis

(x 10~"

187CS
275Â°HJG

2.91.1CLL

188Â°L
269*EB280"KW

1.00.61.81.81.20.90.50.91.61.13.8HCL

288*RB
288Â°TF
292Â°PA
294Â°HGF
297Â°HIT
297*KA
298Â°SL
299Â°HE
315Â°GM
329Â°GS
333Â°GW

cell14864700400210036580753076079

1.13.83.01.81.31.31.71.31.0CML

3.1 Â±

502'11001644

1.7Eosinophiles
granulocytes

cell7751564343430433003880320260150254133180340124152000245411705340

6.7Receptors/
"See legend of Table 3.
* Sample from bone marrow of leukemia patient.
' Sample from peripheral blood of leukemia patient.
**Mean Â±SD of 6 determinations.

noted for some malignant leukemia cells in comparison to their
normal counterpart. Thus, cells of lymphoid origin were found
to have a mean Ka of 1.7 Â±1.1 x 10~" M, whereas a somewhat
broader range in the binding affinity with a mean KÂ¿of 2.9 Â±
2.0 x 10~~"Mwas observed for leukemic and for normal myeloid

265"AK
2.01.25.71.2Normal
266Â°FJG
260Â°H
204"T
204Â°HK
302Â°T-cellB-cellGL
0.6phocytesNormal
T-lym-

1.9 +

Â±0.3phocytesEBNA-positive
B-lym1.6

I341*KD

2.9B-lymphocytes4.53.81.01.0Receptors/

cells. Probably of greater importance is the finding that recep
tor-positive CLLs consistently expressed only low receptor
numbers with an average of 295 Â±107 receptors/cell, which is
identical to the data obtained for normal resting T- and Blymphocytes (Table 3). Receptor numbers exceeding those of
normal lymphocytes were found in 5 of 8 cases of ALL and
HCL. Further, enhanced expression of IFN-7 receptors was
found on Epstein-Barr virus-positive B-lymphocytes, estab
lished EBNA+ B-cell lines Raji and Daudi, and on 4 of 7
46e495
Â±1
established T-cell lines (Table 2). Similarly, in 4 of 23 myeloid
leukemias significantly higher numbers of receptors/cell (2100
Â±11088933060406856342500
to 4700) were found as compared to normal bone marrow (1050
Â±500 receptors/cell).
DSS Cross-Linking of Receptor-bound l25I-IFN-7 and SDS-

M^S
207*AS
253rfAK
266rfATd
" Sample from peripheral blood of leukemia patients.
* Sample from bone marrow of leukemia patients.
e Mean Â±SD of 4 determinations.
* EBNA-positive
B-cells derived from primary cultures
lymphocytes

(x IO "

1.8marrowNormal
bone

greater than 95%.
SampleHTB

M)AML
Diagnosis

180*HL
5.25.24.80.87.83.14.56.41.31.21.21.44.32.5Normal
193eS
207eWK
245eIRC
274*AP
283CHA
327CWS
336eHD
340eAD
342eHJS
343eMA
344ePV
354eMA
360eBMGE*<

Â°Mean Â±SD of 3 to 6 independent determinations.
Table 3 IFN-y receptors on lymphoid

CELLS

from patients

of peripheral

blood

with various diseases.

an average Kd between 1 and 3 x 10"" M for lymphoid and
myeloid cells (Tables 3 and 4). Interestingly the six receptornegative samples were all found in lymphoid cells. Thus, 1 of 7
established T-cell lines (CEM) (Table 2) and 5 lymphocytic
leukemias (3 CLL, 2 HCL) of 22 tested (Table 3) failed to
specifically bind IFN-7. In contrast, all of the 23 myeloid
leukemias tested expressed IFN-7-specifÃ¯c receptors (Table 4).
Little difference in the affinity of binding, but a considerable
difference in the quantity of expressed membrane receptors was

PAGE Analysis of Receptor Complexes. In a first attempt to
characterize the structure of IFN-7 binding sites, complexes of
IFN-7 receptor and l25I-IFN-7 were formed using DSS as a
covalent cross-linking reagent. To approach the question of
receptor heterogeneity, IFN-7 receptor complexes were pre
pared from cell membranes of tumor cells not only of distinct
tissue type, but also differing in their sensitivity and binding
capacity of IFN-7. SDS-PAGE analysis of DSS-formed com
plexes derived from the leukemic cell line K 562 (Fig. 1, Lane
a) and two colon carcinoma lines Colo 205 (Lane b) and WiDR
(Lane c) revealed, in addition to monomeric and cross-linked
dimeric forms of l25I-IFN-7, three distinct higher-molecularweight bands with an apparent molecular mass of approxi
mately 70 Â±5, 92 Â±5, and 160 Â±10 kilodaltons (Fig. 1). In
some cross-linking experiments, an additional M, ~330,000
minor band could be identified. CEM cells, which lack specific
IFN-7 binding capacity (Table 2), were included as specificity
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control of the cross-linking procedure. In this case, the SDS
gel showed only the bands representing monomeric, dimeric,
and trimeric forms of IFN-7 (Fig. 1, Lane d). These bands
could be visualized, because the same amount of nonspecifically
bound radioactivity was loaded on the gel. This indicates that
efficient cross-linking of IFN-7 to cell surface proteins only
occurs provided the ligand is specifically bound with high
affinity. The similarity of cross-linked products revealed from
the cell lines Colo 205, WiDR, and K 562 therefore suggests
that the protein complexes obtained represent the IFN-7-specific membrane receptor, which appears common to all three
cell lines.
DISCUSSION
We have here provided evidence that IFN-7 receptors are
expressed on the vast majority (71 of 77) of both primary tumor
cells and established cell lines of various tissue origin. Only
little differences in the binding affinity were found with mean
Kas ranging from 1 to 3 x 10~" M for distinct cell types,
whereas up to 20-fold differences in the number of cell mem
brane receptors occurred in distinct tumor cells of the same
type. Together with the cross-linking studies performed here,
these data suggest that cells of various tissues express a single
class of high affinity IFN-7 receptors, comprised of two subunits, with an estimated molecular weight of approximately
128,000 Â±10,000.
Earlier studies on IFN-7 binding reported 10- to 100-fold
lower affinities than those described here. These studies differed
from the work presented here with respect to the sources and
specific activity of IFN-7, the methods of labeling, and the
binding assays performed (5-7, 11-18). In particular, the ap
parent IFN-7 concentration ranges used in saturation binding
assays in some studies (7, 14, 16, 18) were more than one order
of magnitude higher than those applied here. Further, differ
ences in the specific activity of IFN-7 may also contribute to
the variable estimates of IFN-7 binding affinity. For example,
a 10-fold difference in the affinity constant was calculated for
IFN-7 receptors on U 937 cells using two 32P-labeled IFN-7
preparations of distinct specific bioactivities (17). In this study,
the data obtained with U 937 cells and one type of IFN-7 (D3),
which was similar in specific activity (2 x IO7 units/mg) to the
one used here, suggest a KAof 8 x 10~" M and 1800 receptors/
cell. This estimate is comparable to the data on U 937 cells
presented here (KA-2.0 Â±0.7 X IO'" M, 3100 receptors/cell).
An important parameter, which also greatly influences calcu
lation of affinities, is the actual binding capacity of the labeled
material. It is our own experience and that of others (7, 14, 16)
that, with different batches of iodinated IFN-7, the estimated
dissociation constants show apparent variation, if the abovementioned parameter is not taken into account. Therefore, a
normalization of different isotope-labeled IFN preparations
with respect to the proportion of active ligand appears manda
tory. On the basis of these considerations, binding of IFN-7 as
revealed here (KA 10 to 30 PM) is in the same affinity range as
interleukin 2 (KA4 to 20 PM) (22) and as such is of approxi
mately 10-fold higher affinity as compared to IFN-a (Kd 100 to
500 PM) (6, 23) and tumor necrosis factor-Â«(100 to 200 PM)
(24, 25).
In initial studies, we have already indicated that considerable
differences in IFN-7 receptor numbers can be found on colon
carcinoma cell lines (10). The data presented here extent these
findings and show a similar frequency distribution of IFN-7
receptors not only on other established tumor cell lines of

CELLS

various tissue origin, but also on carcinoma cells and leukemic
cells derived from biopsy material. Thus, the observed quanti
tative differences of up to 20-fold do not necessarily reflect
tissue-specific expression of IFN-7 receptors, but appear to be
a characteristic feature of a given cell clone. This view is
supported by the observation that receptor numbers did not
grossly change during cell cycle progression of in vitro estab
lished cell lines (data not shown). Further, unlike other inducible receptors for lymphokines, expression of IFN-7 receptors
appears to be constitutive and was influenced neither by agents
inducing differentiation in leukemic cells (data not shown) nor
by activation and induction of proliferation in normal T-cells
(26). This is in agreement with two recent studies, in which no
change in IFN-7 receptor numbers upon dimethyl sulfoxide- or
retinoic acid-induced differentiation or promyelocytic HL-60
cells and of phorbol myristate acetate-induced differentiation
of U 937 cells (14) was found. We therefore conclude that the
number of expressed receptors is, within a certain range, stable
and might be used as a characteristic marker for a given cell
line.
Analysis of the receptor structure by DSS cross-linking of
receptor-bound '"I-labeled IFN-7 revealed, in contrast to ear
lier reports (14, 15, 18, 22), at least 3 distinct complexes.
Although it cannot be formally ruled out that the 2 lowermolecular-weight bands represent degradation products of a
single larger receptor protein, we consider it unlikely, as in
repeated experiments with 4 distinct cell lines, the same pattern
of 3 bands with an apparent molecular weight of around 70,000
Â±5,000, 92,000 Â±5,000, and 160,000 Â±10,000 was obtained.
No other lower-molecular-weight bands have been observed. As
these 3 complexes of IFN-7 and membrane proteins were
specifically found in distinct cells capable of high affinity IFN7 binding, but not in cells lacking this property, we conclude
that these complexes contain specific IFN-7 receptor proteins.
In deduction of the presumed receptor structure from these
data, we realize that several alternative interpretations are pos
sible, only one of which shall be discussed here in some detail.
It is assumed that the two lower-molecular-weight bands of
approximately 70,000 and 92,000 contain subunits of a com
plete receptor structure, the latter of which is found in the band
with a molecular weight of approximately 160,000 Â±10,000.
Estimation of the size of the receptor subunits has to take into
account that DSS treatment allowed only partial cross-linking
of the membrane-bound dimeric IFN-7. As two cross-linking
events are required to couple dimeric IFN-7 to a receptor
protein, upon SDS-PAGE one expects receptor-ligand com
plexes predominantly with monomeric IFN-7 and, to a lesser
degree, complexes with dimeric IFN-7. Based on this assump
tion, we suggest that the bands with an apparent molecular
weight of 70,000 Â±5,000 and 92,000 Â±5,000 represent two
distinct receptor proteins of approximately 53,000 and 75,000,
respectively, to each of which a monomeric IFN-7 was crosslinked. These two subunits could constitute a functional IFN-7
receptor of approximately 128,000 Â±10,000, which could be
present in the 160,000 Â±10,000 band as a complex with dimeric
IFN-7.
A subunit structure of the IFN-7 receptor has so far not been
detected on fibroblast (18, 27) or lymphoid cell lines (14, 15).
However, in these studies, not only distinct cells, but also
different conditions of cross-linking and SDS-PAGE have been
used. Additional studies with cells of distinct tissue origin are
required to find out whether the discrepancies between results
obtained here and by others are due to methodological differ
ences or probably reflect heterogeneity in IFN-7 receptors of
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various tumor cells. In fact, a recent study suggested distinct
receptors in Wish cells and human monocytes by virtue of
distinct binding characteristics, but no structural analysis was
performed (16). At present our data do not support this view.
In conclusion, we have provided evidence that a single type
of high affinity IFN-7 receptors is expressed, although with
large quantitative differences in the vast majority of human
tumor cell lines and primary tumor cells of distinct tissue types.
As receptor-negative tumor cells exist and, in sensitive cell
lines, the height of the response to IFN-7 is proportional to the
number of occupied IFN-7 receptors, i.e., depends on IFN-7
concentration and receptor number (28), the quantitative deter
mination of IFN-7 receptors on tumor cells might be relevant
for the establishment of treatment modalities.
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