
Characterization of potential CD138 negative
myeloma “stem cells”

Syndecan-1 is a heparan sulfate proteoglycan expressed
by both normal and multiple myeloma (MM) plasma cells.
Matsui et al.1 reported the identification of a potential MM
“stem cell” resembling less differentiated post germinal
center B cells. These cells lacked expression of CD138 but
expressed the B-cell antigens CD19 and CD20 as well as
surface light chain. Recently, a population of drug resistant
and less mature CD138-negative human myeloma cell line
(HMCL) cells, which could be the cause of relapse in mul-
tiple myeloma, has been described.2,3 We have examined
the characteristics of these CD138 negative (CD138-) MM
cells and would like to comment on the important discrep-
ancies observed.
Thirty-one bone marrow (BM) samples from myeloma

patients (30 obtained at time of diagnosis and one at
relapse) and two human myeloma cell lines (RPMI 8226
and NCI H929) were analyzed by flow cytometry using
the same antibodies as described by Matsui et al.1 Gating
strategies are shown in Figure 1. In all primary MM plasma
cells (PCs) analyzed immediately after sample taking, only
a single population of MM PCs with respect to CD138 was
observed (Figure 2A). However, when the time from sam-
pling to analysis was increased, a CD138- population as
reported by Matsui et al.1 was seen (Figure 2A). Therefore,

in agreement with Jourdan et al.,4 we found that for pri-
mary MM cells an important factor was time from sam-
pling to flow cytometric analysis, with the largest drop in
CD138 expression in the first 3-4 h from sampling.
Because apoptotic PCs show a selective loss of CD138 sur-
face expression,4 we included Annexin V in all analyses to
monitor the onset of apoptosis. In all cases, if a CD138-
population was present, these cells were positive for
Annexin V (Figure 2A). However, they did not differ in
expression of CD19/ CD45 and forward-side scatter char-
acteristics, but typically had a less intense CD38 expres-
sion (Figure 1). In optimal growing HMCLs, only a single
population of MM PCs with respect to CD138 was
observed (Figure 2B). Although rare CD138- cells could be
present (Figure 2B), these cells were always Annexin V
positive (Figure 2B). Under different conditions, a CD138-
population as described by Matsui et al.1 could be generat-
ed in both HMCLs. The size of the CD138- population
was dependent on initiation of new cell culture, starvation,
or treatment with 10-5 M dexamethasone. As in primary
MM cells, CD138- cells were always positive for Annexin
V (Figure 2B). To support the Annexin V data and to inves-
tigate whether, as suggested,1 the CD138- subpopulation
had a different morphology, we used Laser Scanning
Cytometry (LSC) to obtain the morphology of the CD138
positive (CD138+) versus CD138- populations observed in
Figure 2A. Figure 2C shows LSC images of a
CD138/nuclear (DAPI, 4'-6-diamidino-2-phenylindole)
staining illustrating intact MM PCs in the CD138+ gate and
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Figure 1. Gating strategy and CD138- surface mark-
ers. (A) A fresh sample BM aspirate from MM patients
were run immediately after sample taking. MNC were
gated on FSC/SSC characteristics. Then MM PCs were
identified on CD38/CD45 dot-plot. CD138 versus
Annexin V was evaluated, for gating of CD138- versus
CD138+ cells. (B) Surface expression of CD19, CD38,
CD45 and FSC/SSC of CD138- (red) versus CD138+
(gray) population. A minimum of 100,000 events
were acquired. (C) Time-table of CD138-, Annexin V+
cells at 0, 4, 24, 48 and 96 h.
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cells with apoptotic morphology in the CD138- gate. 
We further characterized CD138- cells using qPCR

assays for CD138 and CD20 on FACS-sorted HMCL cells
(Figure 2D). A high and similar level of CD138 mRNA was
detected in both CD138- and CD138+ MM cells showing
that the CD138 gene is turned on equally in the two cellu-
lar subsets. On MM cells, there is a rapid turnover of sur-
face CD1385,6 and the rapid loss of CD138 on apoptotic
cells is probably caused by a combination of decreased
protein synthesis and increased proteolytic cleavage in
these cells.7-9 Furthermore, neither flow cytometry nor

qPCR was able to identify a differential expression of
CD19 and CD20 between the CD138- and CD138+ sub-
populations (Figure 2D). We conclude that the CD138- cel-
lular subset reported seems to represent an apoptotic arti-
fact probably due to sample handling and procedures.
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Figure 2. Characterizing CD138- MM cells. (A) Left: a fresh BM sample. Middle: a BM sample analyzed 3 h after sample taking. G1
defines a population of cells with a decreased CD138 expression. G2 defines CD138+ cells. Right: Annexin V histogram of the same BM
sample shown in the middle histogram. G1 is defined in middle histogram and includes Annexin V positive cells. G2 is defined in middle
histogram and includes Annexin V negative cells. (B) Left histogram, optimal growing RPMI 8226. G1 includes possible CD138- cells.
G2 includes CD138+ cells. Middle histogram: Annexin V histogram of the same RPMI 8226 sample shown in left histogram. G1 is
defined in left histogram and includes Annexin V positive cells. G2 is defined in left histogram and includes Annexin V negative cells.
Right histogram: RPMI 8226 treated with 10-5 M dexamethasone for 3 h. G3 defines Annexin V positive cells and G4 defines Annexin
V negative cells. Left dot-plot: Annexin V versus CD138 expression of optimal growing RPMI8226. Right dot-plot of RPMI cells after 72
h of dexamethasone. (C) LSC images of DAPI stained CD138- and CD138+ MM cells. (D) Q-RT-PCR for FACS-sorted CD138 subsets. A
MM specific oncogene expressed by the HMCL was used as a control gene. 
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