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T cell clonality is a common finding in patients with myelodysplastic syndrome (MDS), but

is currently thought to be a reactive phenomenon (van Lom et al, 1995; Epling-Burnette et

al, 2007). Recent evidence points to a stem or multipotent progenitor cell as the MDS-

initiating cell in some patients, suggesting that the lymphoid lineage may also be involved in

the disease. Clonal circulating myeloid and lymphoid precursor dendritic cells have been

detected in patients with MDS (Ma et al, 2004) and a high percentage of monosomy 7 in

pluripotent stem cells, B cell progenitors and T/Natural Killer (NK) progenitor cells was

reported in three of four MDS patients analysed (Miura et al, 2000). In a series of MDS

cases that progressed to T cell acute lymphoid leukaemia (T-ALL), the MDS karyotypic

aberration was also detected in the T-ALL cells (Disperati et al, 2006).

Many genome-wide studies in MDS have used CD3+ cells from the same patient to

represent a patient normal control in order to distinguish between constitutional and

acquired variants (Starczynowski et al, 2008). The present study investigated whether T

cells are derived from the malignant MDS clone using DNA microarrays in 40 MDS

patients.
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CD34+ and CD3+ cells were selected from marrow or peripheral blood by immunomagnetic

separation (Stem Cell Technologies, Vancouver, BC, Canada). Genomic DNA was extracted

with the AllPrep DNA/RNA Mini Kit (QIAGEN, Valencia, CA, USA). Normal reference

DNA was purchased as a pool of either male or female genomic DNA (Novagen, Madison,

WI, USA).

Details of whole genome array comparative genomic hybridization (aCGH) including DNA

extraction, labelling and hybridization as well as image analysis have been described

previously (Shah et al, 2006; Coe et al, 2007; Starczynowski et al, 2008). A region was

considered altered when a minimum of two overlapping consecutive clones showed the

change. The multiplex polymerase chain reaction protocol and primers used for T cell

receptor gamma (TRG@) gene analysis followed the standardized BIOMED-2 protocols,

followed by analysis on an ABI3730 capillary electrophoresis instrument (van Dongen et al,

2003). Intracellular immunohistochemical staining of marrow/peripheral blood cells with

anti-CD3cytoplasmic antibody (Dako North America Inc., Carpenteria, CA, USA) followed

by AlexaFluor 594 (Molecular probes Inc., Eugene, OR, USA) preceded the fluorescence in

situ hybridization (FISH) procedure with FISH probes (20q or 8 or 11q)(Abbott/Vysis,

Downers Grove, IL, USA).

aCGH was performed on 40 DNA samples of matched CD34+ stem/progenitor cells and

CD3+ T cells from patients with MDS or MDS/myeloproliferative neoplasm (MPN).

Fourteen patients had known cytogenetic abnormalities as identified by conventional

karyotyping (Table I). Of these 14 patients, two male patients had a deletion of the Y

chromosome. In 11 of the remaining 12 MDS patients the cytogenetic abnormalities could

be detected in the CD34+ cells using aCGH. In one patient (Patient 33) with trisomy 8 (4/20

metaphases by conventional karyotyping) and deletion 5q23.1-q31.2 (11/20 metaphases by

conventional karyotyping), only the deletion 5q was detectable by aCGH, consistent with a

detection threshold of 25–30% aberrant cells (Coe et al, 2007). Additionally, aCGH detected

deletion of chromosome 20q11.21-13.33 in this patient. Patient 32 showed deletion of

chromosome 11q14.1-q23.1 as well as amplification of 11q12.3-13.4. In five patients

(Patients 29, 30, 34, 39 and 40) conventional karyotyping failed or was not performed. One

of these patients (Patient 39) revealed partial trisomy 9 from q33.3 to q34.3 as well as

trisomies 19 and 22 by aCGH in the CD34+ cells.

aCGH analysis of CD3+ T cells demonstrated the same cytogenetic abnormalities in nine of

12 MDS patients with karyotypic abnormalities, excluding the two patients with –Y (Table I

and Fig 1). Deletion of chromosome 20q (Patients 4 and 5), isodicentric X chromosome

(Patients 14 and 38), trisomy 8 (Patients 25 and 37), 11q abnormalities (Patient 32) and

deletion 5q (Patient 33), partial trisomy 9 and trisomies 19 and 22 (Patient 39) were detected

in the T cells of these patients. Consistent with the findings in the CD34+ cells, deletion of

chromosome 5q23.1-q31.2 but not trisomy 8, was identified in the CD3+ cells of Patient 33.

The presence of deletion 20q in the T cells from the marrow of Patient 5 (60% of CD3+

cells), trisomy 8 in the marrow T cells of Patient 25 (15% of CD3+ cells) and deletion of

chromosome arm 11q in the peripheral blood T cells of Patient 32 (8% of CD3+ cells) was

confirmed by FISH (Fig 1, and data not shown).
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T cell clonality of 14 MDS cases was determined by analysing TRG@ rearrangement (Table

I). Six of the 14 patients analysed had karyotypic abnormalities, four of whom had the

identical copy number variant identified in both the CD34+ and CD3+ populations by aCGH.

These four patients either had clonal (Patients 5, 14 and 37) or oligoclonal (Patient 33)

TRG@ rearrangements. In contrast, the two patients without the genetic abnormality in the T

cells, showed polyclonal (Patient 17) and oligoclonal (Patient 18) TRG@ rearrangement.

Clonal TRG@ rearrangement was detected in only one of the eight patients with a normal

karyotype.

Here we show that cytogenetic abnormalities, identical to those seen in stem/progenitor

cells, are present in the T cells of some MDS patients. We speculate that low numbers of T

cells derived from the malignant clone are probably also present in other cases, but that this

population may be smaller and thus not detectable by aCGH. Alternatively, the aberrant

CD3+ cells may undergo apoptosis in the marrow before entering the circulation, and again

may not be detectable in cases in which peripheral blood rather than marrow T cells are

examined. This is in agreement with one report, in which a high percentage of monosomy 7

cells was identified in marrow-derived stem cells, B cell progenitors and T/NK progenitor

cells but not in peripheral blood B and T cells (Miura et al, 2000). A recent publication has

described the presence of TET2 mutations in T cells of a significant number of MDS patients

(Smith et al, 2010). We conclude that, in a large proportion of MDS cases, at least a

proportion of the T cells are part of the malignant clone, and suggest that CD3+ cells do not

represent an appropriate patient normal control for genome-wide studies, but rather a non-

haematopoietic cell type should be used.
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Fig 1.
Large genomic alterations in marrow CD34+ cells are detected in matched T cells of some

patients with MDS. Array comparative genomic hybridization (aCGH) (A) and fluorescence

in situ hybridization (FISH) (B) show deletions of chromosome 20 (1 and 3) as well as

amplifications of chromosome 20 (2 and 4) in Patient 5, and trisomy 8 by aCGH (C) and

FISH (D) in Patient 25. The red bar depicts the locus of the probe used for FISH.
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