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Background and Novelty

Experimental approach:

A major limitation of current research is the shortage of
physiologically relevant cells. This shortage limits the
development of relevant cellular bioassays that are
robust, reproducible and scalable. We developed an
immortalization regimen allowing the efficient and
reproducible establishment of novel cell lines with an in
vivo like physiology.

Using our CI-SCREEN technology we have immortalized
a human osteoblast cell line (CI-huOB). The key feature
of this cell system is that it combines the positive
advantage of cell lines – the unlimited cell supply – with
the advantage of primary cells – the physiological
relevance. The CI-huOB cells were used to develop a 3D
cell culture model with the help of the Nanoshuttle®
technology.

Immortalization of human osteoblasts

Primary human osteoblasts
were transduced with the CISCREEN gene library. After
transduction the cells were
expanded
and
a
novel
osteoblast cell line (CI-huOB)
was established. The CI-huOB
cell line was extensively
characterized in vitro and in
vivo and recently described in
Pérez-Campo FM et al.,
J Bone Miner Metab. 2017
Mar;35(2):150-160.
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Results and discussion:
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The combination of CI-huOB cells with the
Nanoshuttle® technology enabled us to
reproducibly and consistently establish single
3D spheroids per well. Spheroids were stable
for a culture period of up to 50 days.
Neither cell death nor cell proliferation was
observed in the bioprinted spheroids. After
treatment with a differentiation stimulus the 3D
bioprinted spheroids became fully functional
“mini bones”. This was highlighted by the
alkaline phosphatase activity and the Ca2+
deposits within the 3D bioprinted spheroids.
Our results demonstrate that the functional
immortalization
technology
provides
physiologically relevant cells in sufficient
numbers needed e.g. for drug discovery. These
unique cell systems can be used as building
blocks to create three dimensional tissue like
structures.
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