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Cytocaf

Ultra stable, animal component
free cell culture proteins.

Cytocaf proteins are engineered bacterial
proteins that are able to mimic traditional cell
culture proteins through the inclusion of small,
genetically encoded bioactive peptides.

The Cytocaf proteins are

w small, modular subunits that
form long (MDa, ym) flexible
polymers.

As recombinant preteins, Cytocaf proteins can
be precisely defined and characterised.

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. There are no
complex drying protocols and no need

to remove lids to dry plates, reducing

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.
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Fibronectin-Cytocaf

An ideal growth substrate for adherent cells.

Fibronectin-Cytocaf is a Caf1 based protein action of Fibronectin and act as a binding surface
polymer that contains a small bioactive peptide for adherent cells, including mesenchymal
fragment from the extracellular matrix protein stromal cells (MSCs), when used to coat
Fibronectin. This allows the polymer to mimic the materials such as plastic plates or microcarriers.
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Fibronectin-Cytocaf

Coating protocol

(NB: Use non-tissue culture treated plates only to ensure effective coating.)

Defrost Fibronectin-Cytocaf on the bench at room

1 temperature or by placing the vial in a water bath at 37°C.
The Fibronectin-Cytocaf solution can be used at room
temperature.
2 Work inside a sterile cell culture hood using sterile Volume coating

equipment and solutions. Area of

Plate solution per well

(mL)

well (cm?)

Prepare working solution - dilute Fibronectin-Cytocaf in 1586WP|0.03 0.0045
. . . 2
sterile 1.X PBS to a_flnal concentratllon of 2-3 pg/cm 384WP 10.084 0.0125
depending on the size of the well/dish.
96WP |0.32 0.05
...................................................................................... PRV R o
Transfer the solution to the centre of the well. See table 24WP  [1.9 0.3
for details. 12WP 3.5 0.55
...................................................................................... sWP 9.6 1.5
. . 3.5mm |8.8 1.4
Rock the plate side to side and front to back to ensure
the entire well surface is coated. 60mm  21.5 3.25
100mm |56.7 9
150mm (145 22

Incubate the plate for =1 hour at room temperature inside
the hood with the lid on.

Prepare cells in cell culture medium to the required cell
density.

Aspirate the remaining Fibronectin-Cytocaf solution from
the wells.

Seed cells directly onto the coated surface at the required
density and grow at 37°C in a CO;, cell culture incubator.

For technical support:
info@marrabio.com
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Fibronectin-Cytocaf

Figure 1 : Coated plastic

Fibronectin-Cytocaf supports the growth of adherent cells such as mesenchymal stromal cells
(MSCs)
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(A) Non-TC coated plastic was coated with 2ug/cm2
Fibronectin-Cytocaf batch 30. Human mesenchymal
stromal cells were seeded in serum free media and
grown for 72 hours. Images were taken by bright field
microscopy at 10X magnification.
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(B) Human mesenchymal stromal cells were seeded in
serum free media on uncoated, unmodified Cytocaf
coated or Fibronectin-Cytocaf batch 30 coated non-TC
plastic. The cells were grown for 24 hours prior to
performing a PrestoBlue cell viability assay, as per
manufacturer’s specifications. Error bars represent

standard error of the mean.

Fib tin-
C;rtrg)cr;efc n (C) SDS-PAGE analysis of heated (monomeric) and

unheated (polymeric) Fibronectin-Cytocaf protein.
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Fibronectin-Cytocaf

Figure 2 : Bioactivity

Fibronectin-Cytocaf supports the growth of adherent cells, at least as effectively as recombinant

Fibronectin.
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9 Figure 2: Fibronectin-Cytocaf initial cell adherence
31 comparative to competitor. Human BM-MSCs were

seeded at 2x103 cells per well into a non-tissue culture
treated 96 well dish in serum free media.

On day 1, a PrestoBlue cell viability assay was
performed as per manufacturers specifications. The
media was exchanged to remove the reagent and the

yAn ABI D,ﬂ cells allowed to grow for a further day.
or Ry E /1
eseamh% On day 2, the viability assay was repeated. The data
nly
&eat 20°C, See was combined and averages of three technical repeats
"instruction® plotted. The error bars represent SEM.
@2024.04
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Fibronectin-Cytocaf

Figure 3 : Batch-to-batch consistency

Fibronectin-Cytocaf displays high consistency between batches and maintains MSC stemness
markers over 5 passages.
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Fibronectin-Cytocaf maintains morphology and stemness markers of human mesenchymal stromal cells
(MSCs) over 5 passages and across three separate batches.

(A) MSCs grown on either uncoated non-TC plastic surfaces, or the same surfaces coated with either unmodified
Cytocaf or three different batches (B29-31) of Fibronectin-Cytocaf at 2 ug/cm? for three days. Cell viability was
then measured using the PrestoBlue assay. Error bars represent standard error of the mean from three technical
repeats.

(B) Quantitative RT-PCR analysis of the expression of positive and negative MSC markers across passage.
MSCs at passage 6 were seeded onto non-TC plastic coated with 2 pg/cm?2 of Fibronectin-Cytocaf from three
different batches. Cells were grown in serum free media and subcultured using trypsin-EDTA as a dissociation
reagent. Error bars represent standard error of the mean from experiments using three different batches of
Fibronectin-Cytocaf. HEK293 cells were used as a negative control.
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Fibronectin-Cytocaf

Figure 4: Stability at room temperature

Fibronectin-Cytocaf remains stable at room temperature with no signs of protein degradation and

no loss in bioactivity over 2 weeks.
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1600 Fibronectin-Cytocaf retains its stability and
bioactivity after incubation at room temperature.
1400
(A) Samples of Fibronectin-Cytocaf at 1 mg/mL were
1200 incubated at room temperature for the number of days
- 1000 shown, then analysed by SDS-PAGE
'5.:'- 800 (B) Human BM-MSCs were seeded at 2x103 cells per
well into a non-tissue culture treated 96 well dish in
600 serum free media, which was either uncoated, or coated
400 with 2 pg/cm2 unmodified Cytocaf or Fibronectin-
CytoCaf, which had previously been incubated at room
200 temperature for the number of days shown. After 1 day
0 of growth, a PrestoBlue cell viability assay was
performed as per manufacturers specifications.
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Fibronectin-Cytocaf

Figure 5: Stability at room temperature (long term)

Fibronectin-Cytocaf remains stable at room temperature retaining bioactivity, even after 16 weeks
of incubation.
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Fibronectin-Cytocaf retains its stability and
bioactivity after incubation at room temperature.

Human BM-MSCs were seeded at 2x102 cells per well
into a non-tissue culture treated 96 well dish in serum
free media, which was either uncoated, or coated with 2
pg/cm2 unmodified Cytocaf (UC) or Fibronectin-
CytoCaf, which had previously been incubated at room
temperature (A) or 4°C (B) for the number of days
shown.

After 1 day of growth, a PrestoBlue cell viability assay
was performed as per manufacturers specifications.
The data was combined and averages of three technical
repeats plotted. The error bars represent SEM.
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Fibronectin-Cytocaf

Figure 6: Stability at room temperature (long term bioactivity)

Fibronectin-Cytocaf incubated over 6 weeks at room temperature retains the capacity to grow and
maintain human BM-MSCs in culture.
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(B) Fibronectin-Cytocaf supports maintenance of hBM-
COLIA :VISCT after being incubated at room temperature
ong term.
0.14
o Fibronectin-Cytocaf was incubated at room temperature
B 0.12 for 6 weeks.
% (A)The stability sample was then used to subculture
S 0.1 hBM-MSCs across 4 passages. RNA was harvested at
e T (.08 different passages to analyse positive (CD90, CD105
< E : and CD73) and negative (CD14 and CD34) cell surface
5 < 006 markers. “Pos” refers to positive control (Fibronectin-
E o = Cytocaf stored at -20°C).
- 0.04 (B) After the fourth passage, cells were stimulated with
8 soluble human TGF at 5ng/mL for 24 hours and the
5 002 RNA harvested for collagen | gene expression analysis.
< - In both cases, gene expression was analysed via
0 quantitative RT-PCR normalised via the Pfaffl method.
P4 P4 + TGFp Error bars are omitted here due to the data representing

a single batch; however, each cDNA sample was
analysed in duplicate technical repeats.
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Fibronectin-Cytocaf

Figure 7: Stability (high temperature)

Fibronectin-Cytocaf remains stable at 42°C temperature with no signs of protein degradation and
no loss in bioactivity over 2 weeks.

(A)

(B) 1600 Fibronectin-Cytocaf retains its stability and
bioactivity after incubation at 42°C.

(A) Samples of Fibronectin-Cytocaf at 1 mg/mL were
1200 incubated at 42°C for the number of days shown, then
analysed by SDS-PAGE

S (B) Human BM-MSCs were seeded at 2x103 cells per
'5.:" 800 well into a non-tissue culture treated 96 well dish in
serum free media, which was either uncoated, or coated

600 with 2 pg/cm2 unmodified Cytocaf or Fibronectin-
400 CytoCaf, which had previously been incubated at room
temperature for the number of days shown. After 1 day
200 of growth, a PrestoBlue cell viability assay was
performed as per manufacturers specifications. The
0 S & O B 6 S > data was combined and averages of three technical
‘5@ & &4‘ 6@ &* 6&\ b&\ gﬁ'\ repeats plotted. The error bars represent SEM.
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Fibronectin-Cytocaf

Figure 8: Stability (high temperature, long term bioactivity)

Fibronectin-Cytocaf incubated over 4 weeks at 42°C retains the capacity to grow and maintain
human BM-MSCs in culture.
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(B) Fibronectin-Cytocaf supports maintenance of hBM-
COLIA MSCs after being incubated at accelerated ageing
0.35 temperature.
’ Fibronectin-Cytocaf was incubated at 42°C for 4 weeks.
o
b 03 (A) The stability sample was then used to subculture
& hBM-MSCs across 4 passages. RNA was harvested at
g 0.25 various points to analyse positive (CD90, CD105 and
5 0.2 CD73) and negative (CD14 and CD34) cell surface
c % . markers. “Pos” refers to positive control which was
% % 015 Fibronectin-Cytocaf stored at -20°C.
g0 (B) After the fourth passage, cells were stimulated with
§ 0.1 soluble human TGFp at 5ng/mL for 24 hours and the
[e) RNA harvested for collagen | gene expression analysis.
9 0.05 In both cases, gene expression was analysed via
2 quantitative RT-PCR normalised via the Pfaffl method.
0 Error bars are omitted here due to the data representing

P4 P4 + TGFB a single batch; however each cDNA sample was
analysed in duplicate technical repeats.
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