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Six lipomas from patients affected by Multiple Symmetric Lipomatosis (MSL) and
by Multiple Endocrine Neoplasia Type 1 (MEN 1) were analyzed for loss of heterozygosity
on chromosome 11 region qi2-13 using four RFLPs. Allelic loss for the D11S146 locus
was found only in one visceral MEN 1-associated lipoma. Lipomas that exhibited a lack of
allelic lesions were analyzed for an eventual abnormal amount or a defective function of the
Gs protein by studying the Gsa subunit gene, codons 201 and 207, by PCR and TGGE
techniques. All the samples were negative for activating mutations. & 1535 academic

Press, Inc.

MSL syndrome is a rare inherited disease clinically characterized by a massive
development of large symmetric unencapsulated lipomas on the subcutaneous tissue mainly
localized in the neck and in the upper trunk. Pathologic fat accumulation is due to an
increase in cell number rather than cell size by a zonal differentiation of adipoblasts into
mature adipocytes [1-4]. The typical metabolic abnormalities in this syndrome are an
elevated lipoprotein lipase activity in the adipose tissue and the hyperalfalipoproteinemia
[5].

MEN 1 syndrome is an autosomal dominantly inherited disorder involving
hyperplastic/neoplastic lesions of parathyroid glands, anterior pituitary, and gastro-enteric
endocrine cells. Besides these "typical" endocrine localizations, adrenal cortical hyperplasia
and adenomas [6], thyroid lesions [6], carcinoid tumors [7], and lipomas [6] have been
frequently described in MEN 1 patients. Cutaneous and visceral lipomas constitute the only
non-endocrine tumors associated with 10% of patients affected by MEN | syndrome [6].
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These tumors are frequently multicentric [8]. We had the opportunity to investigate for
allelic loss on chromosome 11q12-13, where the men / locus has been mapped [9], in six
lipoma tissues, four cutaneous from patients with MSL and two, one cutaneous and one
visceral (retropharyngeal) associated with familial MEN 1 syndrome. We also performed
PCR amplification of Gsa. gene, codons 201 and 207, followed by TGGE from five lipomas,
one from a MEN 1 patient (the one with allelic loss) and four from MSL patients.

MATERIALS AND METHODS

Patients

Diagnosis of familial MLS and MEN 1 syndromes was performed using already
published criteria [10-11]. The lipomas from four MLS patients were obtained from the
Geriatric Unit, Internal Medicine Institute, University of Padua. The MEN 1-associated
lipomas were from patients followed at the Endocrine Unit, Department of
Physiopathology, University of Florence and Gastroenterology and Medical Clinical
Institute, University of Bologna.

Chromosome 11q RFLPs and PCR Analysis

All the tissues and EDTA blood samples were frozen at surgery and kept at -80° C.
DNA extraction from tissues and peripheral blood was performed as already described [12-
13]. Five micrograms of DNA were digested to completion according the manufacturer's
instructions and size fractioned by electrophoresis on 0.8 to 1 4% agarose gel. Transfer to
Nytran filters (Gene Screen plus, Du Pont, Boston, MA) was performed according to the
manufacturer's instructions. Samples were analyzed with four RFLPs that map close the
men | gene [9], PYGM (probe pMCMPI, Msp I, Taq I), D118S97 (pMS51, Taq 1),
D11S146 (pHBIS9, Taq I), and INT2 (pSS6, Taq I). The PYGM locus shows
recombination O with the men / locus [14]. Probes were labelled with dCTP32 to a specific
activity of approximately 109 cpm/pg, with the random priming method. The conditions of
prehybridization, hybridization and washing were performed using the manufacturer's
specifications (Du Pont, Boston, MA). Filters were autoradiographed at -70° C for 24 to 72
hours. Allelic loss was scored when one expected band in the tumor was completely missing
or markedly reduced in intensity compared to the similar band in constitutional DNA. We
also performed PCR analysis of the DNA from tissues and matched peripheral blood using
oligonucleotide primers, JHE 222 and JHE 224, complementary to a unique sequence
flanking a repetitive element, D118533, telomeric on chromosome 11q {15]. The
experimental conditions were carried out according to the original report [15]. We defined
the heterozygous state by running a 2% agarose gel and ethidium bromide staining.

Exons 8 (containing Arg 201) and 9 (containing Gln 227) of the Gsa. gene were
amplified by PCR using 1 ug of genomic DNA as previously described [16]. Samples were
analyzed on 6% acrylamide gels in TBE (Novex) to confirm amplification and then
amplified by TGGE (temperature gradient gel electrophoresis) as previously described [17].
TGGE was performed using a commercial apparatus (Diagen, Dusseldorf, Germany).
Samples were placed in a sample buffer (final concentration: 20mM MOPS-NaOH, pH 8.0,
5 mM EDTA, 0.1% bromophenol blue, 2% glycerol). 4 ul of each PCR product was
analyzed in 5.5% acrylamide (70:1 acrylamide bisacrylamide) gels containing 20 mM
MOPS-NaOH, pH 8.0, ImM EDTA, 2% glycerol with a running buffer of 20 mM MOPS-
NaOH, pH 8.0, 1mM EDTA. Samples were run in a gradient of 30 to 65° C for a total of
70 minutes. Positive controls (provided by J. Lyons) were pituitary tumors containing Arg
201 to Cys (8M1), Arg 201 to His (8M2), Gln 227 to Arg (9M1) and Gln 227 to Leu
(9IM2). Gels were silver stained.
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RESULTS

All six patients were heterozygous for at least one chromosome 11q polymorphism.
Only one visceral MEN l-associated lipoma showed loss of heterozygosity for the
D115146 locus (Fig. 1). A detailed deletion map of the whole lipomas is shown in Table 1.
None of the lipomas analyzed by PCR and TGGE for activating mutations in the Gso. gene,
codons 201 and 207, resulted to be positive (Fig. 2). We had not enough DNA to perform
TGGE analysis of the MEN l-associated cutaneous lipoma (the one without any

appreciable loss of heterozygosity).

DISCUSSION

Recent ultrastructural studies have not shown any differences between lipomatous
and normal adipose tissue [3]. It has been hypothesized that lipomatous masses result from
trygliceride accumulation following an intrinsic defect in adrenergic stimulated lipolysis [1-
4]. This altered response could be due to an abnormal amount or a defective function of Gs-
protein, or alternatively, to a defect that could be in the catalytic unit of adenylate cyclase
[3-4]. ‘We now exclude activating mutations in the Gsa gene are involved in the
pathogenesis of lipomatous tissue growth. Allelic losses in the men I region was exhibited
not only in both MEN 1 and sporadic parathyroid tumors [18-19], but also in uremic
hyperparathyroidism [20], and pancreatic tumors [21], while pituitary tumors associated
with MEN 1 only rarely show allelic loss at 11q13 chromosome [22-23]. Non MEN 1[-
associated tumors can also exhibit loss of the heterozygous state for DNA markers in

chromosome 11q13, (i.e. human thyroid [24], uterine tumors [25] and, the above mentioned

LiTh L2T2 L3 T3

1.2Kb

.8 Kb

FIGURE 1. RFLP analysis of DNA from MEN I-associated visceral lipoma (T1), MSL-
associated lipoma (T2) and uremic parthyroid gland (T3) (positive control [18] ). The filter
was hybridized to probe pHBIS9 (Taql), locus D11S146. L1, L2 and L3 represent,
respectively, the constitutive leukocite DNA for each tissue. 1.2 and 0.8 Kb indicate the
molecular weight of the detected alleles. The allelic loss is scored as a missing band of 1.2
Kb in T1 and the positive control T3. Two flanking sequences, D11S97 (pMS51, Tagql) on
centromeric side and INT2 (pSS6, Taql) on the telomeric side, were uninformative, so
we couldn't have a better definition of the allelic loss extension.
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TABLE 1
Schematic representation of RFLPs analysis of lipomas DNA and their relative matched peripheral
blood DNA
DNA CHROMOSOME 11q LOCI
PYGM _ D11S97 D11S146 INT2 DI1S533
" Al-Al 1-1 1-2 1-2 1-2
P.B. Al-Al 1-1 1-2 1-2 1-2
I 1-2 1-1 1-* 1-1 3-4
P. B. 1-2 1-1 -2 1-1 3-4
11} A2-A3 I-1 2-2 1-2 4-4
P.B. AZ-A3 1-1 2-2 1-2 4-4
v Al-A3 -2 2-2 1-2 2-3
P.B. Al-A3 i-2 2-2 1-2 2-3
\% A2-A3 1-2 22 2-2 2-4
P.B. A2-A3 1-2 2-2 2-2 2-4
Vi Al-A2 1-2 1-1 2-2 2-4
P. B. Al-A2 1-2 1-1 2-2 2-4

1*: Cutaneous MEN 1-associated lipoma.
I1*:Visceral MEN 1-associated lipoma.
III-VI:MSL-associated lipoma.

P.B.: Matched peripheral blood.

1 7
FIGURE 2 Analysis of genomic DNA from five lipomas (see results) for mutations of Gs
a codons Arg20! and GIn227. Genomic fragments encompassing Gsa exon 8 containing
codon Arg20! and Gso exon 9 containing codon GIn227 were amplified by PCR and
analyzed by TGGE as described in Methods. Gels were silver-stained. The TGGE gel
analyzing the exon 8 fragments is shown on figure 2A and the gel analyzing the exon 9
fragments on figure 2B. For both gels lanes 1-5 are amplified from genomic DNA
derived from lipomas, respectively Lane 1= MEN l-associated visceral lipoma, Lanes 2-5=
MSL-associated lipomas. The positive controls are gnunary tumors known to contain the
following mutations: Arg—o to Cys (A, lane 6); Arg= 201 to His (A, lane 7); GIn227 to Arg
(B, lane 6 GIn227 10 Leu (B, lane 7).
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tertiary hyperparathyroidism [20]). These data induce to pinpoint chromosome 11q13 as
"hot-spot" region for the presence of known putative anti-oncogenes, such as men / and the
He-La tumor suppressor genes [26]. The allelic loss found into visceral lipoma from one
MEN 1 patient provides an indirect evidence of a monoclonal lesion. It is, therefore,
possible to propose that the molecular mechanism that underlies this adipocyte clonal
outgrowth involves an unmasking of a recessive mutation of a growth suppressor gene at
11q13 region as already described in parathyroid and pancreatic tumors from MEN |

BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

patients [18-19].
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