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Unravelling the complexities of the bone marrow in multiple 
myeloma research
Applied Cells

Marrow matters
Bone marrow is a critically important tissue for the research of multiple myeloma, as 
it forms the epicentre for the creation of all blood cells, and their eventual release into 
circulation. It’s here that blood cells are formed from haematopoietic stem cells, and 
here that they differentiate into their fi nal form through a series of lineage commitment 
steps. This occurs at a phenomenal rate, as the average person generates and 
releases between two and three million red blood cells every second [2]. It is therefore 
critical that this process is fi nely balanced to regulate the number of each cell type in 
circulation, according to demand. However, if this process goes awry and generates 
abnormal cell numbers or dysplastic cells, this can result in blood cancers — such as 
multiple myeloma — as well as other haematological anomalies, including anaemia.

The marrow itself is a complex environment, containing a heterogeneous mix of 
different cell populations — including bone, stromal and haematopoietic stem cells 
(HSCs) — as well as colony stimulating factors, growth factors and various other cell 
types required for HSC communication and maturation, such as vascular sinusoidal 
endothelial and mature haematopoietic cells [3]. Among these, bone marrow adipocytes 
are the most abundant cells in the haematopoietic microenvironment, and bone 
marrow fat (BMF) accounts for approximately 70% of adult bone marrow volume 
[4]. The composition of the bone marrow also continually changes with age, as BMF 
exponentially increases to continually replace haematopoietic red bone marrow [3].

Navigating the complexities of the bone marrow
The varied composition and the heterogeneity of cell populations in bone marrow can 
create many challenges for researchers at different disease stages. For example, it 
effectively dilutes malignant myeloma cells that are already incredibly rare at very early 
stages or with minimal residual disease. BMF is a particularly challenging substance 
to separate from cell samples, and adipose tissue has even been shown to play a role 
in hiding cancer cells in the bone marrow [5], where they can evade treatment and lie 
dormant for many years.

Researchers typically overcome the complexity of bone marrow samples by employing 
a density gradient separation method using Ficoll® or by spinning the sample down 
to form a buffy coat concentrated with lymphocytes, monocytes, granulocytes and 
platelets [6]. However, these additional processes are often time consuming and labour 
intensive, they require costly reagents, and they introduce more opportunities for 
human error. Density gradient separation using Ficoll can also strip samples of antigens 
— including CD138, which is critical for identifying abnormal plasma cells — and has 
been shown to negatively impact the viability of bone marrow mononuclear cells 
(BMNCs), which are used for regenerative medicine [7]. Because of this, researchers 
often fi nd themselves struggling to achieve high enough cell counts to surpass the 
enrichment criteria for analytical methods, such as fl uorescence-activated cell sorting 
(FACS) and fl uorescence in situ hybridisation (FISH). This can signifi cantly hinder the 
quality of research and prevent precious samples — which are expensive and painful to 
extract — from providing the necessary information.

Technologies, such as the MARS® platform from Applied Cells, that effi ciently enrich 
target cells directly from unprocessed bone marrow, will help to shape the future of cell 
separation for multiple myeloma and other research fi elds. This innovative approach 
optimises the use of automated, sequential in-fl ow immunomagnetic technology in 
the absence of magnetic columns, allowing cells to fl ow without becoming trapped 
during isolation, improving cell recovery with high purity while reducing the workfl ow 
complexity (Figure 1). This technology simplifi es the isolation process and automation 
eliminates human error, enabling fast and reliable analysis of plasma cells (Figure 2). 
With MARS® technology, researchers can enrich patient samples with initial counts of 
less than 1% malignant cells, enhancing the success of analytical methods, such as 
FACS and FISH, at even the earliest stages of disease development.

Figure 1: MARS technology optimises plasma cell isolation, achieving CD138+ enrichment from 
baseline 0.15% purity to 91% fi nal purity with a recovery 78%.

Figure 2. MARS instruments simplify cell separation and enrichment with automation. 

The global incidence of multiple myeloma has increased exponentially over the last few decades to more than 170,000 people in 2020 [1], which has put the 
disease at the forefront of research efforts. Studies into the diagnosis, prognosis or treatment of multiple myeloma typically begin with collecting cells from the 
bone marrow. However, the heterogeneity of cell types in this tissue presents signifi cant challenges to many researchers, hindering the quality of samples that 
can be extracted and requiring several tiresome processing steps to get to the cells of interest. Researchers are now turning their attention to novel methods 
that enable cells to be extracted directly from the bone marrow tissue, despite the complexity of samples, helping to accelerate research into multiple myeloma. 
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Summary
The pursuit of understanding and combating multiple myeloma through bone 
marrow research has gained significant momentum in the last few years. However, 
the complexity of bone marrow continues to hinder researchers’ abilities to extract 
an ample supply of cells from samples, and the subpar preprocessing steps in place 
to overcome this are time consuming and tiresome. Fortunately, the landscape is 
evolving and the introduction of innovative immunomagnetic technology is able 
to sidestep these preprocessing bottlenecks. By eliminating these obstacles, 
this cutting-edge solution is proving instrumental in enhancing the efficiency and 
efficacy of multiple myeloma research, ultimately propelling scientific discovery in 
this critical field.
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Optimising tube automation for maximum sample recovery
Azenta Life Sciences has unveiled its ground-breaking tri-coded 1.6ml Maximum Recovery tube, specifically designed for automated liquid handling workflows. The tube’s 
distinctive shape at the bottom enhances sample retrieval, making it an ideal

Addressing the challenge of large dead volumes in storage tubes, particularly crucial for handling precious samples such as stem cells and enzymes, Azenta Life Sciences 
emphasises the limitations of manual pipetting in high-throughput labs relying on automated liquid handling systems.

To optimise sample recovery, Azenta’s research underscores the importance of addressing factors contributing to dead volume in storage tubes. The incorporation of 
internal compound-curve tapers near the bottom of the tube is identified as a key design element. This innovation reduces the total volume stored in the critical area while 
maintaining accessibility for industry-standard pipette tips.

Comparative research between the new 1.6ml Maximum Recovery tube and standard 1.9ml tubes reveals a substantial advantage. Over a run of 100 tubes, the 1.6ml 
Maximum Recovery tube recovers an additional 16ml. This improvement translates into significant cost savings, especially with expensive reagents or valuable samples.

Beyond maximising sample recovery, the unique design of the 1.6ml Maximum Recovery tube aligns with sustainable practices, offering users an opportunity to reduce 
reagent purchasing costs and contribute to environmentally conscious lab workflows throughout the supply chain.

More information online: ilmt.co/PL/kARd

Scaling-up iPS spheroid culture production
AMSBIO introduces the ABLE 3D Magnetic Stir and Disposable Bioreactor System, a cost-effective solution for lab-scale induced 
pluripotent stem (iPS) cell spheroid culture production.

Growing iPS cells in 3D spheroid suspension culture mimics the natural structure of embryoid bodies formed by embryonic stem cells. 
The ABLE 3D Bioreactor offers a user-friendly and economical tool that delivers high yield, viability, and efficiency for expanding human 
iPS stem cells and promoting differentiation.

Constructed from high-density polycarbonate for compatibility with iPS stem cell cultivation, the Bioreactor arrives ready-to-use for 
non-adherent cell growth, eliminating the need for costly extracellular matrix (ECM) proteins to coat plasticware. Its delta-wing-shaped 
impeller, featuring a magnet on each blade, creates low shear agitation through laminar flow, facilitating the development of uniform 
200-300 μm spheroid cell clusters.

The bioreactor system employs disposable vessels for cell culture or production, yielding up to 5 × 107 cells per 30 mL vessel, equivalent to the cell output from ten 10 cm culture dishes or ten 6-well plates.

Seamlessly integrating with StemFit media, a chemically defined stem cell culture medium, the ABLE 3D Bioreactor supports the efficient maintenance of induced pluripotent stem cells (iPSCs) and 
embryonic stem cells (ESCs) without the need for feeder cells. By using iMatrix-511-coated plates along with StemFit media, human iPSCs can be readily harvested, dissociated into single cells, and 
seamlessly transitioned into the ABLE 3D Bioreactor system for large-scale and efficient iPSC spheroid culture.

More information online: ilmt.co/PL/KeNV

Create rapid conditions in anaerobic jars
Don Whitley Scientific (DWS) has announced the launch of a new gassing system for the rapid generation of multiple atmospheres 
(anaerobic, microaerobic and capnophilic) in gas jars.

The Whitley AtmoGen - the new Jar Gassing System - has fresh, modern graphics, bespoke software, and optional dual gas input. 
AtmoGen can be used to gas three separate jars simultaneously with the same atmosphere.

Joe Walton, Director at DWS, explained the cost saving figures: “We have calculated that, if you are processing 30 samples per day, 
the running cost of AtmoGen is less than £600 per year whilst using gas packs costs £3,580 per year. Based on this, the cost of the 
AtmoGen could be recouped in less than two years.”

The system is easy to use, with no complicated training required, and can be operated with other, non-DWS anaerobic jars (with an 
adaptor kit). It also features a new catalyst check function to ensure that an effective catalyst is in place before incubation. AtmoGen 
has a 7 inch full colour touchscreen,

USB and Ethernet ports, data logging, and comes complete with one Whitley Incubation Box.

More information online: ilmt.co/PL/bVD0
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