
We aimed to characterize potential MM MRD populations that are resistant 
to treatment in primary MM bone marrow samples. For this, we developed: 
(1) Extracellular flow cytometry for puromycin to measure protein transla-
tion rate along with immunotherapy targets (BCMA, CD38, CD319 and 
CD46). (2) Intracellular flow cytometry for factors in plasma cell develop-
ment from B cells (BLIMP1, IRF4, and PAX5). (3) Mass cytometry, CyTOF, 
for high-depth resolution of MM subpopulations. 
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Background CyTOF on patient sample

Conclusions and Future Directions

Flow cytometry on patient samples
Multiple myeloma (MM) is a hematologic malignancy derived from highly 
secretory plasma cells. 
Current therapies are not curative, implying a MM subpopulation that per-
sists and leads to relapsed/refractory disease, possibly comprising mini-
mal residual disease (MRD). The cell surface marker phenotype of MRD 
is controversial; however, eliminating MRD is essential to achieving cure.  
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Figure 3. Left Bimodal distribution of translational rate in MM primary 
samples, showing two clear subpopulations among the malignant cells, 
one being low in translation, in here as Puro-low. MM cells were gated as 
CD138+/CD38+. Right Extracellular flow cytometry comparing the rela-
tive amount (MFI) of the antigens in such two subpopulations and NPCs. 
We observed in the low translational rate subpopulation a complex profile 
with higher CD19, higher CD46 and CD319 in the different patients’ sam-
ples. A) Plasma Cell Leukemia Sample- HTB1743 B) Relapse sample- 
HTB1252  
C) Intracellular flow cytometry of the relapse sample- HTB1252, IRF4+ 
populations were found with less differentiated MM markers (higher 
IRF4+, lower CD138, CD38, CD46,) lower proliferation rate (Ki67) and 
lower light chain levels. Altogether pointing to a more inmature MM sub-
population.

 1.The heterogeneity among MM cells with differential sensitivity to cur-
rent treatments may explain the inability to cure this disease. 

 2. We have found that there is a less secretory subpopulation of MM 
cells with distinct marker levels, lower protein synthesis  and lower anti-
body production. 

Further experiments will evaluate more patients for these subpopulations, 
confirm clonality, and test for drug resistance to indicate whether they may 
be a source of relapsed/refractory disease.

Hypothesis: MRD comprises less differentiated, 
less secretory MM cells.

A

Flow cytometry on cell lines

Figure 2. Five MM cell lines (MM1S, H929, KMS-11,AMO-1, U266) tested,  
all showed heterogeneity with a less differentiated subpopulation with low 
protein translation rate ( in here as Puro-Low). Extracellular panels shown 
A) KMS-11 B) AMO-1 C) H929. Intracellular panels shown D) KSM-11 E) 
AMO-1 F) H929. 
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Figure 4. A) CyTOF analysis of patient HTB-1389.2 (Plasma cell leukemia) bone marrow. 
Overlaid viSNE plot of cell populations present in sample. B) Histograms of surface 
markers used to characterize cell populations.  Populations are given by colored labels in
(A). C) Expression of c-Myc, Ki67 (proliferation rate) and BCL-2 in cell population.
Through mass cytometry, these results also supported the existence of similar less 
differentiated MM subpopulations with lower light chain protein expression (in here as Ig
Kappa) as seen with intracellular and extracellular panels of flow cytometry. 
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Figure 1. A) Development of Plasma Cells: Once activated by foreign 
antigens, B cells go under terminal differentiation through a plasmablast
phase, before they reach their long-lived plasma cell phenotype. B) We 
hypothesize that MM is a heteregenous cancer, where MRD (depicted as 
refractory to treatment and white circles) comprises less diferentiated cells,
resembling to plasmablast cells and thus less secretory MM cells.

Please, Join Zoom Meeting at 11.30AM- 1PM to ask me any questions.
https://ucdenver.zoom.us/j/321430970                         Thank you!


