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Clonality in Kaposi's Sarcoma
To the Editor: Rabkin et al. (April 3 issue)1 studied multiple
biopsy specimens from eight patients with Kaposi's sarcoma
and claim that Kaposi's sarcoma begins as a clonal disease at
some specific site, circulates in the blood, and implants itself at
multiple sites in the skin to produce multicentric disease. The
unbalanced methylation pattern at the androgen-receptor locus
in Kaposi's sarcoma lesions provides the evidence for their view.

We are concerned about some of the authors' technical
procedures. They do not provide results of amplification by the
polymerase chain reaction with androgen-receptor primers and
undigested DNA, to ensure that the observed pattern is truly
due to allelic methylation. Moreover, the HpaII restriction
digestion was performed with heat-denatured samples, in which incorrect re-annealing
can lose the original HpaII site or generate additional sites. The use of proteinase
inhibitors, such as phenyl methyl sulfonyl fluoride, after digestion with proteinase K can
circumvent this problem. The authors do not give the age of the lesions before biopsy.
Assuming that Kaposi's sarcoma begins as polyclonal disease that then evolves to a clonal
disease, lesions that have been present for many months are more likely to have clonal
patterns.

We have studied tumor tissue from 11 women with Kaposi's sarcoma, all of whom were
polymorphic for CAG repeats in exon 1 of the androgen receptor (Table 1). Tumor
regions were microdissected and analyzed by a method similar to that of Rabkin et al.1 In
some cases more than one discrete tumor region from the biopsy specimen was assayed.
Tumor-biopsy specimens from five of the women had evidence of clonality. Two women,
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from whom one and nine specimens were obtained, had evidence of more than one clone
(Table 2). In two of the five women with clonal disease, there were areas of the tumor
that were not clonal. We think that Kaposi's sarcoma is clonal in some cases but that
independent clones may develop, either spontaneously or after undergoing a
premalignant hyperplastic stage. To investigate these possibilities, a large study is
needed in which the age of cutaneous lesions is carefully recorded and specimens
obtained from visceral tumors are included.
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Table 1. Methylation Patterns of the Tumor-Biopsy Specimens
Studied.
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Table 2. Two Patients with Discordance of the Methylated Allele,
Indicating the Presence of at Least Two Clones.

 

Parkash Gill, M.D. 
Yvonne Tsai, Ph.D. 
Adupa P. Rao, M.D. 
Peter Jones, Ph.D. 
University of Southern California School of Medicine
Los Angeles, CA 90033
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To the Editor: Rabkin et al. readdress the topic of the clonal origin of neoplasms that
frequently present as multiple lesions, such as Kaposi's sarcoma in patients with human
immunodeficiency virus infection.1,2 This issue has been raised before with regard to
other synchronic tumors, such as transitional-cell neoplasms3 and head and neck
cancers.4 Most of the information has been obtained by techniques that involve the
random inactivation of one X chromosome in female subjects, as exemplified in the
article by Rabkin et al.1 This issue cannot be resolved in a straightforward fashion,
especially by a technique in which each cell has only two possibilities for X-chromosome
inactivation: inactivation of the X chromosome inherited from the father or of that
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inherited from the mother.

The authors used a statistical analysis that showed the low likelihood that their findings
would occur by chance. Their assumption of concordant patterns of allele methylation is
correct with respect to cell–cell comparisons, but their findings are based on DNA
extracted from many cells after the microdissection of tumor nodules. Under these
circumstances, each tissue sample from a female subject with informative alleles can be
polyclonal, monoclonal with preferential methylation of the larger allele, or monoclonal
with the smaller allele predominating. Assuming that there is an equal probability of each
of these three patterns, the likelihood of a concordant pattern would be 2/3n (where 2 is
the number of alleles and n the number of tumors being compared); that is, 2/32 (or
approximately 22 percent) for two tumors, 2/33 (approximately 7.4 percent) for three
tumors, 2/34 (approximately 2.5 percent) for four tumors, and 2/35 (approximately 0.8
percent) for five tumors. Under these circumstances, the probability that different tumors
from the same patient have a monoclonal origin is greater than the authors calculate.

We suggest caution in the interpretation of these calculations because of the skewing of
X-chromosome methylation in different tissues. Synchronic or metachronic tumors can
be shown to be truly monoclonal (derived from the same clone) only if several molecular
markers are concordant. An analysis of X-chromosome inactivation cannot distinguish
metastatic tumors (arising from a single clone) from synchronic tumors arising from
different clones but expressing the same inactivated X chromosome. The results obtained
by analyzing a single molecular marker prove clonal expansion of a subgroup of tumor
cells with proliferative advantages, but they do not prove actual clonality, especially when
the assay is based on patterns of methylation that may be influenced by the functional
status of the cell, tumor progression, or both.5

Salvador J. Diaz-Cano, M.D., Ph.D. 
Hubert J. Wolfe, M.D. 
New England Medical Center Hospitals
Boston, MA 02111
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The authors reply:

To the Editor: Gill et al. report balanced methylation patterns in 26 of 40 microdissected
specimens of Kaposi's sarcoma (65 percent). They correctly note that balanced
methylation could reflect mixed clonality of tumor or stromal cells. However, only 4 of
the 32 Kaposi's sarcoma tumors we studied (12 percent) had balanced methylation.
Although the difference could be due to variation in the frequency of polyclonal disease,
it could also be explained by varying degrees of success in obtaining sufficiently pure
preparations of tumor cells.

The two patients described by Gill et al. who had discordant methylated alleles could
represent cases in which there are multiple primary lesions, but we found no discordance
in a larger number of clonal samples. The technical issues they raise do not explain the
discrepancy. We observed balanced HUMARA amplification with undigested tumor DNA
and balanced HpaII restriction after inactivation of normal-skin DNA by heat. If
multicentric Kaposi's sarcoma lesions evolve independently, we should also have seen
cases in which there was discordance of the methylated allele. Our model of a circulating
neoplastic progenitor is suggested by the statistical improbability that our results
occurred by chance alone.

Drs. Diaz-Cano and Wolfe correctly note that Kaposi's sarcoma tissue from a female
subject with informative alleles can reveal either a polyclonal or a monoclonal pattern of
HUMARA allele methylation. However, we had no basis for assigning relative probabilities
to these alternatives in our statistical analysis. Instead, we calculated the conditional
probability of concordant allelic methylation given a monoclonal pattern. We disagree
with the writers' interpretation that polyclonal and monoclonal patterns in different
tumors indicate that the tumors have different clonal origins, since an admixture of
stromal and tumor DNA may appear to be polyclonal. Nevertheless, our Patients 1, 4, and
5 each had monoclonal patterns in all the tumors that could be evaluated. Under the
assumptions proposed by Drs. Diaz-Cano and Wolfe, the combined probability that this
result would occur by chance is less than 0.00001 (2/35 x 2/35 x 2/33). Thus, even their
assumptions lead to a conclusion of monoclonality, at least in some patients.

We appreciate the potential problem of skewed methylation of normal tissue precursors.1
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Normal skin from six of the eight patients we studied had balanced methylation patterns,
but it is uncertain what is the most appropriate normal control for Kaposi's sarcoma.
However, changes in DNA methylation that occur during tumorigenesis 2 cannot explain
skewing of X-chromosome methylation in the absence of either clonal expansion or X-
linked differences in the cellular propensity to Kaposi's sarcoma (for which there is no
other evidence). We agree that detecting additional genetic changes would support the
evidence of clonality provided by the HUMARA assay, which has contributed to the
current understanding of histiocytosis X,3 desmoid fibromatosis,4 and Rosai–Dorfman
disease.5

Charles S. Rabkin, M.D. 
Siegfried Janz, M.D. 
Zhengping Zhuang, M.D., Ph.D. 
National Cancer Institute
Rockville, MD 20892

References

. 1 Gale RE, Wheadon H, Boulos P, Linch DC. Tissue specificity of X-chromosome
inactivation patterns. Blood 1994;83:2899-2905.[Abstract/Full Text]

. 2 Laird PW, Jaenisch R. DNA methylation and cancer. Hum Mol Genet 1994;3:1487-
1495.[Abstract]

. 3 Willman CL, Busque L, Griffith BB, et al. Langerhans'-cell histiocytosis (histiocytosis
X) -- a clonal proliferative disease. N Engl J Med 1994;331:154-
160.[Abstract/Full Text]

. 4 Li M, Cordon-Cardo C, Gerald WL, Rosai J. Desmoid fibromatosis is a clonal process.
Hum Pathol 1996;27:939-943.[Medline]

. 5 Paulli M, Bergamaschi G, Tonon L, et al. Evidence for a polyclonal nature of the cell
infiltrate in sinus histiocytosis with massive lymphadenopathy (Rosai-Dorfman
disease). Br J Haematol 1995;91:415-418.[Medline]

 

This article has been cited by other
articles:

Malatos, S., Neubert, H., Kicman, A. T., Iles, R. K. (2005).
Identification of Placental Transforming Growth Factor-
{beta} and Bikunin Metabolites as Contaminants of
Pharmaceutical Human Chorionic Gonadotrophin
Preparations by Proteomic Techniques. Mol Cell Proteomics



04/14/2006 02:32 PMNEJM -- Clonality in Kaposi's Sarcoma

Page 6 of 6http://content.nejm.org/cgi/content/full/337/8/570?andorexacttitle…96&fmonth=Apr&sendit=GO&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT

Related Article
by Rabkin, C. S.

Find Similar Articles
PubMed Citation

4: 984-992 [Abstract] [Full Text]  
Butler, S. A., Iles, R. K. (2003). Ectopic Human Chorionic
Gonadotropin {beta} Secretion by Epithelial Tumors and
Human Chorionic Gonadotropin {beta}-Induced Apoptosis
in Kaposi's Sarcoma: Is There a Connection?. Clin Cancer
Res 9: 4666-4673 [Abstract] [Full Text]  
Barillari, G., Ensoli, B. (2002). Angiogenic Effects of Extracellular Human
Immunodeficiency Virus Type 1 Tat Protein and Its Role in the Pathogenesis of AIDS-
Associated Kaposi's Sarcoma. Clin. Microbiol. Rev. 15: 310-326 [Abstract] [Full Text]  
Judde, J.-G., Lacoste, V., Brière, J., Kassa-Kelembho, E., Clyti, E., Couppié, P.,
Buchrieser, C., Tulliez, M., Morvan, J., Gessain, A. (2000). Monoclonality or
Oligoclonality of Human Herpesvirus 8 Terminal Repeat Sequences in Kaposi's
Sarcoma and Other Diseases. J Natl Cancer Inst 92: 729-736 [Abstract] [Full Text]  
Moore, P. S., Chang, Y. (1998). Kaposi's Sarcoma-Associated Herpesvirus-Encoded
Oncogenes and Oncogenesis. J Natl Cancer I Monographs 1998: 65-71 
[Abstract] [Full Text]  

HOME   |   SEARCH   |   CURRENT ISSUE   |   PAST ISSUES   |   COLLECTIONS   |   HELP

Comments and questions? Please contact us.

The New England Journal of Medicine is owned, published, and copyrighted © 2006 Massachusetts
Medical Society. All rights reserved.


