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Cytocaf

Ultra stable, animal component 
free cell culture proteins.

Cytocaf proteins are expressed in standard 
E.coli strains in high yield, and purified by a 
scalable process, that uses the large size of 
the polymers to efficiently separate them from 
host cell proteins and other impurities. 

This means Cytocaf can be deployed for 
any cell culture process, regardless of 
scale.

The polymers are non-covalently linked, but very highly stable, with melting 
temperatures >80°C making them easy to ship, store and handle at both room 
temperature and 37°C. 

Cytocaf proteins are bacterial proteins that are 
inherently bioinert, meaning mammalian cells do 
not adhere to, or interact with them.

The Cytocaf proteins are 
small, modular subunits that 
form long (MDa, µm) flexible 
polymers.



GelEnhance-Cytocaf

GelEnhance-Cytocaf is a formulation of the 
unmodified Cytocaf (Caf1) material. The native 
function of the Cytocaf protein is to prevent the 
adherence of mammalian cells to bacteria, and 
so it has evolved over millennia to be perfectly 
engineered for this purpose. 

By adapting the Cytocaf protein, we are able to
exploit this functionality to provide a simple 
additive for 3D materials, such as basement 
membrane extract (BME) hydrogels, that 
enhances cell motility and viability.

A simple additive for 3D materials that enhances cell motility and 
viability.

Endothelial cells in 
BME hydrogel

Endothelial cells in 
BME hydrogel

+ GelEnhance-
Cytocaf



GelEnhance-Cytocaf

Protocol
For technical support:
info@marrabio.com

Work inside a sterile cell culture hood using sterile equipment and solutions.1

Thaw basement membrane extract on ice and keep cold throughout the procedure, until the 
gelation step.2

Thaw and dilute GelEnhance-Cytocaf 1 in 10 to a concentration of 0.1 mg/mL in sterile PBS.3

Mix GelEnhance-Cytocaf and basement membrane extract together so that the final 
concentration of GelEnhance-Cytocaf is 20 µg/mL, i.e. a 5-fold dilution (e.g. 6 µL GelEnhance-
Cytocaf plus 24 µL basement membrane extract to produce 30 µL gel solution.)

4

Ensure the gel solution is thoroughly mixed.5

Add cell suspension in 4:6 ratio to gel solution (e.g. 20 µL cells and 30 µL gel solution).6

Dispense solution into desired plate at required volumes (e.g. 10 µL gel/cell suspension into 
wells of an Ibidi µ angiogenesis slide).7

Induce Gelation by incubating the plates in the incubator at 37°C at 5% CO2 for 30 minutes.8

Add media (e.g. EGM-2 + 1% human serum) to the wells to cover the gel. 9

Grow cells at 37°C in a CO2 cell culture incubator.10



GelEnhance-Cytocaf

Figure 1 : GelEnhance-Cytocaf increases viability of HEK293 cells in 
Alginate
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HEK293 cells were seeded at 1 x 104 cells per well encapsulated in 1% w/v alginate or 1% w/v
alginate supplemented with 0.2% w/v GelEnahnce-Cytocaf. Per well, 100 µL of the cell and hydrogel
mixtures were added to 75 µL of 25 mM calcium chloride and incubated at 37ºC and 5% CO2 for 1
hour to allow gelation. Following that, 100 µL of cell culture media was added per well. Two media
formulations were used in this experiment comparing DMEM supplemented with 10% FBS (normal
serum conditions) and DMEM supplemented with 2% FBS (low serum conditions). At regular
intervals, a PrestoBlue assay was performed with the fluorescence reading correlating to the relative
number of viable cells per well.  Error bars represent SEM from three replicates.



GelEnhance-Cytocaf

Figure 2 : GelEnhance-Cytocaf increases motility of HCT116 cells in 
Alginate

Day 4 Alginate

Day 4 Alginate/WT 0.2%

2.5 x 104 HCT116 cells were encapsulated per droplet of 1% w/v alginate or 1% alginate/0.2% w/v GelEnhance-
Cytocaf. Droplets were formed by mixing 7.5 µl of cell/gel mixture with 5 µl 50 mM CaCl2. Droplets were incubated 
at 37°C for 45 minutes. DMEM supplemented with 10% FBS was added to each well and images taken at the point 
of seeding and following four days of growth. ImageJ analysis was performed to calculate the % migrated across 
the four days.  
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GelEnhance-Cytocaf

Figure 3 : GelEnhance-Cytocaf increases endothelial tube formation 
when added as a Matrigel supplement.

Human umbilical cord derived endothelial cells (Angicyte) were seeded into Matrigel either neat or supplemented with 
GelEnhance-Cytocaf, then grown for three days in EGM-2 media supplemented with 10% FBS and imaged with a light 
microscope at 10x magnification. Images on the right represent a 3x enlarged section from the centre of each image.
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GelEnhance-Cytocaf

Figure 4 : GelEnhance-Cytocaf increases endothelial tube formation 
when added as a Matrigel supplement.

Human umbilical cord derived endothelial cells (Angicyte) 
were seeded into Matrigel either neat or supplemented 
with GelEnhance-Cytocaf, then grown for three days in 
EGM-2 media supplemented with 10% FBS. Images 
were taken using a light microscope at 10x magnification 
and the area covered by the cells quantified using the 
IKOSA image analysis platform.
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