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Results!

Method!

Abstract!!       This work expands the scope of chemobrionic 
chemistry to produce biopolymerintercalated inorganic tubes that 
structurally and chemically resemble oceanic hydrothermal vent 
tubules (stromatolites) and the scaffolds of tubular sponges. The 
sponge mimetic tubules (SMTs) are formed by seeding concentrated 
sodium silicatepotassium phosphate solutions containing solubilized 
biopolymers of cyanobacterial origin with calcium chloride and a 
carbonation reaction has beenolites further employed on the resulting 
tubules to produce calcium carbonate enhanced SMTs. It is believed 
that unicellular choanoflagellates, which closely resemble 
choanocytes evolved to produce the first sponge. The Salpingoeca 
rosetta strain of choanoflagellates was successfully attached on the 
surface of cell adhesion molecule coated SMTs to create simple 
model sponge mimetic assemblies, fluorescein diacetate staining 
followed by livecell imaging and confocal laser scanning microscopy 
was used to confirm viability of choanoflagellates on the SMTs; the 
feeding behavior of cells on the assemblies was observed by livecell 
video microscopy. This study establishes the feasibility of the 
hypothesis presented and lays the fundamental groundwork for 
building a biomimetic sponge bottom up.!

Figure 2. (a) Cartoon of 15% alginate SMT (grey 
tube) coated with cell adhesion molecule poly (L-
Lysine) (blue), the unicellular choanoflagellates 
are shown adhered to the SMT. (b) Extended-
focus image created from a confocal z stack of 
fluorescein di acetate -stained choanoflagellates 
attached to a PLL (cell adhesion molecule) 
treated  15% alginate SMT. The SMT is covered 
by live cells that fluoresce green. SMT. The SMT 
is covered by live cells that fluoresce green.!

•  A buffer proved to be ideal for cell culture. The 15% alginate SMTs 
were cultured with the choanoflagellates in a petri dish, it is evident 
from Figure 1C that the cells are closely associated with the SMT 
and were motile and viable!

•  The cell viability for over a month was established by monitoring the 
co-cultures via live cell video microscopy. !

•  A first set of choanoflagellate attachment studies was performed by 
coating 15% alginate SMT’s with poly-L-Lysine (PLL) to promote 
cell adhesion !

•  A culture fast swimming unicellular Salpingoeca rosetta cells was 
pelleted by centrifugation at 20G for 20 minutes!

•  The pellet of cells was resuspended in ~ 1ml of buffer and then 
incubated with the PLL coated SMT in a glass bottom petri dish.!

•  The cells were allowed to adhere for two hours and then incubated 
with live cell indicator dye fluorescein di acetate; it is evident from 
Figure 2 that the SMT is covered with a high density of live cells 
which fluoresce green!

                                  We suggest that this could be one of the plausible approaches 
nature may have adopted to produce sponges. This experiment clearly proves the cell 
adhesion and viability on the SMTs and supports the feasibility of a template evolution 
of sponges. Further experiments that explore the expression of multicellularity such as 
the production of extracellular matrix and intercellular bridges and expression of genes 
associated with multicellurity are bing actively pursued and will be reported in future. !

Conclusions!

Figure 1. (a)  snapshot of a the fast swimmer 
form of Salipingocea rosetta cell feeding on 
bacteria (b) a snapshot of a rosetta assembly of 
choanflagellates where the cells form a central 
clump with flagella radiating outward (c) Co-
culture of chanoflagellates with SMT. !


