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One of the most important tasks of biotechnology and 
regenerative medicine is to achieve long-term expansion of 
hematopoietic stem cells. One of the promising approaches to 
optimizing the cultures of hematopoietic cells is the creation 
of a microenvironment in the form of feeder stromal layers, 
which allows for the reproduction of the combination of soluble 
cytokines and growth factors necessary for hematopoiesis and 
promotes an increase in their proliferation [1,2]. However, 
there is always a risk of contamination of the future graft 
by feeder cells. Therefore, the purpose of the work was to 
create a model for supporting hematopoiesis in soft hydrogel 
diffusion chambers immersed in a nutrient medium with a 
feeder layer and to determine whether direct contact between 
the hematopoietic cells and the feeder is necessary for full 
support of hematopoiesis in vitro. To realize this goal (see 
Figure 1), the method of culturing in gel diffusion chambers 
in vitro, clonogenic assay in semiliquid agar, cytological, 
immunohistochemical methods, and methods of variation 
statistics were used. AC133+ cells isolated from cord blood were 
injected into the inner cavity of polyacrylamide gel chambers 
and transferred to Nunc six-well plastic mattresses with pre-
prepared feeder layers, at the rate of 1 chamber per 1 well. 
The feeder layers from mouse embryonic feeders (MEF) or 
femur bone of an adult mouse were used; after the formation 
of the monolayer in vitro, proliferation was stopped using 
Mitomycin-C. The gel diffusion chambers immersed in the 
nutrient medium were in the state of a “submarine”, which 

does not rise to the surface and does not touch the feeder layer 
(due to the selected gel stiffness) but is located submerged in 
the nutrient medium [3]. 

The colony-forming capacity of hematopoietic progenitor 
cells cultured on substrates from both sources was determined 
using a semisolid agar culture method (Difco, USA) and it 
was concluded that the presence of a feeder layer from both 
sources promotes cell proliferation in the diffusion chambers. 
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Figure 1: Design of the experiment: 1. AC133+ HSC cells in gel diffusion chamber 
above mouse embryo feeder layer.   1a  CFU-GM in semisolid agar subculture; 2. 
AC133+ HSC cells in gel diffusion chamber above adult mouse feeder layer. 2a CFU-
GM in semisolid agar subculture; 3.  AC133+ HSC cells in suspension above feeder 
layer.     
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Despite the morphological similarity of the cells of the feeder 
monolayers belonging to the category of fi broblast-like cells, 
they turned out to be different in functional properties. Thus, 
the effi ciency of colony formation of feeders from adult mouse 
cells was 48.7 ± 3.5, and on the MEF feeders - 68.50 ± 5.8, 
that is, the colony-forming capacity was higher in the second 
case. This means that the feeder layer from the embryonic 
tissue provides greater colony-forming activity than the feeder 
from the tissue of an adult animal due to its greater ability to 
support hematopoiesis. The difference between the indicators 
is statistically signifi cant (p<0.05). Meanwhile assessment of 
colony formation in the case when hematopoietic cells contact 
with feeder layers is complicated or impossible because of 
contamination of suspension by feeder cells. The number of 
clusters did not differ signifi cantly in the specifi ed terms of 
cultivation. This can be explained by the fact that clusters are 
formed from more mature precursors that have undergone 
several divisions before entering the culture and cannot fully 
refl ect the processes of hematopoiesis. The results of culturing 
hematopoietic cells in gel diffusion chambers immersed in the 
medium above the feeder layer showed the adequacy of such 
a model for the study of cellular and humoral interactions. In 
addition, the high colony-forming activity of hematopoietic 

progenitor cells in feeder cultures indicates that cytokines and 
growth factors produced by feeder stromal cells are suffi cient 
to remotely support hematopoiesis, and direct contacts 
between hematopoietic cells and the stromal matrix are not 
necessary for successful long-term hematopoiesis in vitro. In 
the future, the model can be used in regenerative medicine to 
obtain potential hematopoietic stem cell grafts without the 
risk of contamination by feeder cells and to study the effect of 
different feeder layers, cytokines, and growth factors on the 
development of remotely cultured hematopoietic stem cells.
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