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A Cross-linking Assay Allows the Detection of 
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Lanreotide in Human Breast Tumours 
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Frangois Thomas 

Hypothalamic somatostatin and its synthetic analogues inhibit the cell growth of several tumour models. The 
somatostatin analogue lanreotide (somatulme or BIM23014C) inhibits both the in tivo and in titro cell growth of 
various mammary tumours. In order to evaluate the presence of receptors for lanreotide in breast tissue, samples 
from 41 female and 2 male patients were analysed by a cross-linking assay. All the samples examined possessed at 
least one subtype of lanreotide binding polypeptide, however, different polypeptide patterns were observed. The 
two major complexes had molecular weights of 57 kD and 42 kD. The previously demonstrated a&proliferative 
activity of lanreotide and the high percentage of positive tumours supports the use of lanreotide in clinical 
trials. However, the role of each receptor subtype in the control of breast cell proliferation requires further 
characterisation. 
EurJ Cancer, Vol. 29A, No. 11, pp. 158%1592,1993. 

INTRODUCTION 
HYPOTHALAMIC SOMATOSTATIN [l] and its analogues [2] inhibit 
both the in viva and in tine cell growth of various human cell 
lines including small cell lung cancer, pancreatic carcinoma, 
prostatic carcinoma and breast carcinoma [3-71. The antipro- 
liferative effect of these molecules is the result of their direct 
activity on tumour growth and their inhibition of hormone 
secretion (growth hormone, prolactin, and insulin-like growth 
factor) [8]. Multiple subtypes of the somatostatin receptor have 
been observed by chemical cross-linking in various cells such as 
pituitary adenomas [9] or breast cancer cell lines [3]. The 
molecular heterogeneity of the somatostatin binding polypep- 
tides has been elucidated by a quantitative autoradiographic 
study of the rat brain and the adenohypophysis demonstrating 
the presence of different subtypes of receptors in these tissues 
[lo]. Recently, more than two different genes coding for somato- 
statin binding polypeptides have been cloned demonstrating the 
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existence of various somatostatin receptors [ 111. The somatosta- 
tin analogue, Lanreotide (somatuline or BIM23014C) [ 121 is an 
efficient in vivo and in vitro antiproliferative agent in several 
mammary models. Between 15 and 90% of breast tumours 
express somatostatin receptors [3, 8, 13, 141. This variation 
may be due to differences in labelled ligands and in the method- 
ology used for their detection (cryostat-section autoradiography, 
chemical cross-linking, in vivo scintigraphy, Wration- 
retention). The heterogeneity of somatostatin receptor distri- 
bution in breast biopsy specimens may also account for this 
difference [ 151. In order to evaluate the potential direct activity 
of the somatostatin analogue lanreotide in breast tumours, 
lanreotide receptors have been analysed by the cross-linking 
assay in 43 surgical samples (patients: 41 females and 2 males). 

MATIWALSANDMETHODS 
Materials 

The somatostatin analogue lanreotide (BIM-23014C or 
somatuline) was provided by Ipsen-Biotech (Paris, France). 
The labelled peptide [125I] lanreotide (592-740 GBq/mmol) was 
obtained from F. Dray and C. Tiberghien (Hospital Co&in, 
Paris, France). Ethylene glycol-bis (succinimidyl succinate) 
(EGS) was obtained from the Sigma Chemical Co. (France). 

Tumour tissue samples 
Specimens were obtained from 43 patients who had surgery 

for breast cancer in the Department of Gynecology (Hospital 
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Bretonneau, Tours, France). 2 patients (cases 44 and 72) 
received prior treatment. Frozen tissues were pulverised and 
homogenised in 10 mmol/l Tris-HCl, pH 7.8, 1.5 mmol/l 
EDTA, 10 mmoY1 ammonium molybdate, 1.2 mmol/l monothi- 
oglycerol and 10% glycerol. Cytosolic fraction was separated 
from membrane enriched pellet by centrifugation (60000 g for 
1 h at 4°C). Oestrogen and progesterone receptor assays were 
performed on the cytosolic fraction and lanreotide receptors on 
the pellet. 

Cross-linking assays of the receptors for the somatostatin analogue: 
lanreotide 

The membrane-enriched pellet was resuspended at 1 g per ml 
of cold buffer: 20% glycerol, 20 mmoV1 Tris-HCl pH 7.4, 
1 mmol/l phenylmethanesulphonyl fluoride (PMSF) and stored 
at -20°C. The protein content was determined by a calorimetric 
method (Sigma hit) and then diluted at 1 mg per ml in binding 
buffer 20 mmol/l Tris-HCl pH 7.4,5 mmoY1 MgQ, 1 mmoY1 
PMSF. 100 p.1 of the protein solution with 50 pl of [12sI] 

Table 1. 125[I]Lanreotide binding polypeptides and receptors for oestrogen and 
progesterone in 43 breast tumours 

Tumour type 

Lanreotide receptors (kD) 

ER PR Age 
(fmoYmg) (fmol/mg) (years) 100 57 42 27 

IDC 12 0 32 
IDC 64 60 39 
IDC 161 163 40 
IDC 0 0 41 
IDC 215 633 43 
IDC 453 665 45 
IDC 155 48 45 
IDC 402 244 45 
IDC 6 35 46 
IDC 12 336 46 
IDC 313 33 51 
IDC 24 27 51 
IDC 179 179 56 
IDC 966 3 60 
IDC 2500< 409 61 
IDC 390 7 68 
IDC 14 0 69 
IDC 60 168 74 
IDC 12 0 75 
IDC 2000< 203 82 
IDC 373 3 85 
IDC 116 25 nd 

ILC 13 66 26 
ILC 247 220 37 
ILC 11 4 44 
ILC 47 16 50 
ILC 345 12 53 
ILC 1477 23 70 
ILC 79 13 85 

IC 89 2 53 
Comedocarcinoma 2 5 46 
Adenofibroma 69 172 nd 

nd 86 118 31 
nd 7 6 40 
nd 96 374 60 
nd 114 32 66 
nd 85 34 76 
nd 331 62 79 
nd 53 122 83 
nd 1493 747 85 
nd 1044 126 86 
nd 222 44 nd 
nd 446 73 nd 
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For each sample, the detection of each band is estimated as following: 0: no band, + : 
weak band, + + : medium band, + + + large band. IDC = invasive ductal carcinoma; 
ILC = invasive lobular carcinoma; IC = intraductal carcinoma; nd: not determined. 
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lanreotide ( lo5 dpm) solubilised in 20 mmol/l Tris-HCl pH 7.4, 
5 mmoY1 MgCl,, 1 mmoY1 PMSF, 0.1% bovine serum albumin 
(BSA) were incubated at 22°C for 90 min. The cross-linking 
agent ethylene glycol bis(succinimidy1 succinate) ( lop4 moY1) 
was added at 4°C for 15 min. The cross-linking step was stopped 
by addition of 50 ~1 of loading buffer: 125 mmoY1 Tris-HCl 
pH 7.4, 10% sodium dodecyl sulphate (SDS), 50% glycerol, 
20% B-mercaptoethanol, 0.025% bromophenol blue. Samples 
were heated at 95°C for 2 min and proteins were separated on 
12.5% SDS polyacrylamide gel. Gels were dried and autoradio- 
graphed at - 80°C. 

Oestrogen and progesterone receptor assays 

Oestrogen receptors (ER) and progesterone receptors (PR) 
were measured on the cytosolic fractions using enzyme immu- 
noassay kits (Abbott Laboratories, Abbott Park, Illinois, 
U.S.A.). Values are expressed in fmoYmg of cytosolic proteins 
with a cut-off value corresponding to 20 fmol/mg. 

RESULTS 
Receptors for lanreotide were determined in the membrane- 

enriched pellets by a chemical cross-linking assay with the 
linkage agent ethylene glycol-bis (succinimidyl succinate)(EGS). 
Both ER and PR were measured by immunoenxyme assays in 
the cytosolic fractions. The results obtained from 43 surgical 
biopsy specimens (41 females and 2 males) are presented in 
Table 1. 

All the analysed samples from female and male patients 
possessed at least one subtype of lanreotide binding polypeptide, 
however, different patterns were observed. The two major 
complexes observed were 57 and 42 kD. Small amounts of the 
27 kD and 100 kD polypeptides were also detected in some 
cases. The partial reaction of cross-linking is brought about to 
preserve the specificity of the binding process and to prevent the 
formation of protein aggregates. As a result, the spot detected 
on the autoradiogram represents just part of the receptors linked 

to the ligand and not all the receptors present in the tissue. This 
limits the overall quantification of the total number of each 
subtype. 

One autoradiogram obtained with nine samples is shown in 
Fig. 1. The BSA used as protein competitor was non-specifically 
bound to the labelled peptide and was partially detectable 
(65-75 kD) in this assay. The ER and PR status of each 
tumour and patient age are presented in Table 1. The receptor 
distribution observed was: 60.5% of ER+ PR+, 16.2% of ER+ 
PR-,7%ofER-PR+and16.3%ofER-PR-.Themeanage 
of the patients was 58 years (26-85 years). 

DISCUSSION 
The results obtained from this study demonstrate the existence 

of binding sites for the somatostatin analogue, lanreotide in 
human breast tumours. These receptors were detected by a cross 
linking assay in samples from 43 patients, both male and female. 

The two major complexes (42 and 57 kD) correspond with 
those previously described in breast epithelial cell lines [3] 
and in breast fibroblastic cells. The 42 kD polypeptide may 
correspond with the molecular weight of the somatostatin recep- 
tors cloned by Yamada er af. [ll]. The second polypeptide 
(57 kD) has the same molecular weight as that of the somatosta- 
tin receptor characterised in the normal rat pituitary [ 161. 

In this study, lanreotide receptors were detected in all the 
breast tumours examined. The detection procedure was slightly 
modified in comparison with that used in the previous study, 
which revealed a lower percentage of lanreotide receptor-positive 
biopsy specimens studied in comparison with the present study 
[3]. In the present study, the separation of the free- and the 
covalently bound-ligand was carried out solely by electrophoresis 
without centrifugation. This prevents the loss of soluble proteins 
and reduces the time of manipulation. These modifications may 
explain the high percentage of positive samples identified and the 
presence of a new minor polypeptide: 100 kD. The percentage of 
positive biopsy samples observed has been compared with the 

6 7 8 9 MW 

57 

42 

t 

t 

Fig. 1. Autoradiogram of chemical cross-linking of [1251&uueotide to membrane-earichcd pellets isolated from nine breast tumours. 
Molecular weights of the specific complexes are determined in comparison to the migration of protein markers (MW). 
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results from two other studies and reveal: (i) 15% of the tumours 
were positive in the study of Foekens et al. [14]. In this 
study, the presence of somatostatin receptors was determined 
by autoradiography in cryostat section and was considered as a 
marker of good prognosis. (ii) 75% of the turnouts had receptors 
for labelled octreotide in the study of Lamberts et aE. [8]. 
The somatostatin receptor status was determined by in z&o 
scintigraphy. The difference in results of these three studies 
makes it uncertain if the somatostatin receptor is a marker of 
good prognosis for breast tumour. In addition to the presence, 
the quality and the quantity of somatostatin receptors must be 
analysed to ensure the pronostic value of this specific parameter. 

Moreover, the present results showed that lanreotide binding 
sites were present in breast adenocarcinomas: (1) with or without 
oestrogen or progesterone receptors, (2) from menopausal or 
non-menopausal patients and (3) from all female patients and 
from 2 male patients. The presence of the various types of 
lanreotide receptors was not related to the presence of oestrogen 
or progesterone receptors. This situation is different to that 
observed in the rat anterior pituitary, where only one of the 
two characterised subtypes is exclusively expressed after 17-p 
oestradiol treatment [ 17, 181. 

In conclusion, the antiproliferative activity of lanreotide dem- 
onstrated in vivo as well as in vitro in several mammary cell 
models [3, 4, 191 and this high percentage of breast tumours 
which are positive for receptors supports the use of lanreotide in 
clinical trials. Studies are planned on the molecular heterogeneity 
of the receptors for somatostatin or its analogues which could 
lead to a better understanding of the role of each subtype in the 
control of breast cell proliferation. 
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