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Monosomy 7 or partial deletion of the long arm of chromosome 7 is frequently described
in children with myelodysplastic syndrome and acute myeloblastic leukemia. Parental
origin of chromosome 7 in children with sporadic monosomy 7 has been examined very
rarely. To investigate if monosomy 7 shows parent-of-origin, we have studied a female
child with monosomy 7 and de novo myelodysplastic syndrome by a series of polymor-
phic polymerase chain reaction markers. We found loss of maternal allele and discussed
the results with the previous reports. Am. J. Hematol. 62:49-51, 1999.
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INTRODUCTION related with parental origin, the aim of the present report

Myelodysplastic syndromes (MDS) are clonal disoris to investigate if monosomy 7 shows parent-of-origin in
ders of hematopoietic stem cells. These disorders hay&hild with MDS.
been described mainly in adults and it is rare in pediatric
age groups [1,2]. MDS in children is often characterized
by an aggressive clinical course and limited response YA TERIALS AND METHODS
chemotherapy [3,4]. Monosomy 7 or partial deletion of . .
long arm of chromosome 7 is one of the most common  4-yéar-old female child with de novo monosomy 7
cytogenetic abnormalities in de novo MDS and acufé!d MDS was the subject of this study. The diagnosis of
myeloblastic leukemia (AML) [5,6]. In addition, mono-MDS was based on the criteria established by the French/

somy 7 has been described in secondary disorgéyqerican/British (FAB) Cooperative Study Group [14].

(therapy-related or occupational exposure) and constitu- )
tional disorders associated with a predisposition to leytogenetic Study

kemia (NF1, Down’s syndrome,_gtc.) [5’7_40]' Bone marrow (BM) cells of the patient and peripheral
Monosomy 7 may play a significant role in leukemo;

enesis but there is not sufficient data related with tthOOd (PB) cells from both parents were examined. The
gro ression of mveloid malianancy. By usin ﬂuoreslg%rotype of patient was determined at the time of diag-
progressiol yeloid 9 y. by using Tu nosis and 6 months later by standard G-banding methods,
cence in situ hybridization analyses, a critical region

0 . . . .
the locus 7q22 and 7q34-36 have been observed in Xhd cytogenetic abnormalities were described according

S'the International Standing Committee on Human Cy-
tients with MDS and AML associated monosomy % .
[7,11,12]. Recently, with polymorphic markers, Com_ogenetlc Nomenclature (ISCN, 1995) [15].
monly deleted interval on 7922-31 have been searched
and three distinct loci have been noticed [13]. In these

locations, the candidate tumor suppressor gene(s) ﬁ%‘lgrrespondence to: Dilek Aktas, M.D., Ph.D., Department of Genet-
! ics, Hacettepe University, Ihsan Dogramaci Children’s Hospital,

been proposed; however, a distinct tumor SUppreS%EOO Sihhiye, Ankara, Turkey. E-mail: daktas@genetic.gen.hun.ed
gene(s) has not been found yet.

Because there is very few data whether monosomy 7Rsceived for publication 29 August 1998; Accepted 5 May 1999
© 1999 Wiley-Liss, Inc.
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Telomere amplification of 94°C for 30 s duration and 55-57°C
annealing temperature for a total of 30 cycles. The am-
5¢cM plified products were separated by electrophoresis on 6%
T D7S1819 denaturing polyacrylamide gels and the bands were vi-
16cM sualized after silver staining [20] and manually photo-
graphed.
T- GATA137H02
D75S1802| 18cM
RESULTS
T~ D7S2846 Cytogenetic analysis from BM cells of the patient re-
15cM vealed 45,XX, -7/46,XX mosaicism. Monosomy 7 was
4. D7S2204 observed in 54% of metaphases at the time of diagnosis.
Unfortunately, the patient did not respond to chemo-
QCM__ D7S1799 therapy. Six months after initiation of treatment, the re-
peated cytogenetic study revealed monosomy 7 in 86%
17cM of metaphases. The karyotypes of parents were normal.
D7S1824 We favored eight PCR markers from telomere to telo-
T mere on chromosome 7 for investigating loss of parent
16cM D7S1823 origin. All markers were informative on chromosome
GCM-- 7. Loss of maternal alleles was found and mitotic recom-
bination was not observed. Maternal allele loss with
Telomere D7S1824, GATA137H02, D7S1802, D7S1823 PCR

markers was shown in Figure 2.

Chromosome 7
DISCUSSION

Monosomy 7 is a nonrandom cytogenetic abnormality
in children with MDS and AML. Monosomy 7 has been
reported in about 10% of de novo MDS [6,7] and this
association mostly described in boys.

Parental origin of chromosome 7 in children with spo-
radic monosomy 7 has been investigated very rarely
[21,22]. Three maternal and 7 paternal alleles have been
reported by Katz et al. [21], and in the other study, 8
maternal and 4 paternal allele lost have been described by
Savage et al. [22]. The results of these series have shown

DNA samples from patient BM cells and from boththat the ratio of maternal to paternal chromosome loss in
parents PB cells were prepared as described previoushoradic monosomy 7 cases was 1-to-1. In the present
[16]. Polymerase chain reaction (PCR) markers useatudy, allele loss on chromosome 7 has been evaluated in
to determine the parental origin of our patient. The ira female child with de novo monosomy 7 and MDS, and
formation on the order of these markers were obtainéuks of maternal allele was observed by using eight poly-
from previously published genetic linkage maps [17morphic markers. In previous studies, maternal allele
19]. The map order of the markers used and the cMss has been found in only 1 out of 4 female children
intervals between the two adjacent loci were as followevaluated [21,22].
Telemore—(5¢cM)-D7S1819-(16cM)-GATA137H02- Imprinting has also been searched in patients with fa-
(18cM)-D7S2846-(15¢cM)-D7S2204-(9cM)-D7S1799milial monosomy 7 [10,23]. One maternal, 4 paternal and
(17cM)-D7S1824-(16cM)-D7S1823-(6cM)—Telomerd allele lost of both parents have been observed in fa-
(Fig. 1). milial monosomy 7 cases. When datas of familial cases

Amplification was performed in a 2pl reaction mix- are combined with results of sporadic monosomy 7, there
ture containing 1x PCR buffer, 100 ng of target DNA, 1@as not an important difference between number of cases
pg of each primer, 5.M of dNTPs, 2.5 mM MgCJ and with paternal and maternal allele losses. However, the
1 U of Tag polymerase (Perkin—-Elmer Cetus, Emerywumber of patients analyzed is not sufficiently large
ville, CA). Amplifications were carried out by MJ Re-enough for providing this consideration.
search PTC-200 peltier thermocycler. An initial denatur- Monosomy 7 contributes to leukemogenesis because it
ation at 94°C for 2 min was followed by a two-cycle PCResults in loss of function of a critical gene(s) located on

Fig. 1. The order of the markers on chromosome 7 is
shown on the figure. The markers used in this study are
illustrated on the right and left side of the vertical line. The

genetic map was built on using the information in Genomic

Data Base (GDB; http://www.gdb.org); Cooperative Human
Linkage Center (CHLC; http://www.chlc.org) and compre-
hensive genetic maps in The Center For Medical Genetics,
Marsfield, U.S. (http://www.marsmed.org/genetics).

DNA Extraction and PCR-Based
Polymorphism Analysis
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Fig. 2. Allele loss on chromosome 7 in a girl with MDS and

monosomy 7. DNA from patient in line 1, her mother in line

16.

2 and father in line 3 is shown. Maternal allele loss with
D7S1824, GATA137SH02, D751802, and D7S1823 PCR

markers is seen.

long arm of chromosome 7. However, it is not known i
functional inactivation of both alleles of a putative tu-

17.
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