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II.

D. 3D Cell Culture

MATERIALS & METHODS

It was produced using an agarose micro-mold in 1:3 ratios to
form micro-tissue with BMSCs and HUVECs. By providing
aseptic conditions, 330 μL of molten agarose was placed in a 3D
petri dish.

A. GRGDS Peptide Synthesis
Synthesis of Gly-Arg-Gly-Asp-Ser (GRGDS) peptide
sequence was synthesized in the solid phase on Rink Amide
NovaGel resin [6].

Figure 3.: Micro-tissue formation [7].
E. Micro Tissue Characterization
Microscopic development of cells was observed by adding
the synthesized GRGDS peptide sequence to the BMSCHUVEC co-culture. On the 1st, 3rd, 5th and 7th days, micro-tissue
images were taken with different magnification scales (4x, 10x,
20x). Diameter sizes were measured in the Image-J (NIH)
software with a 10x magnification scale.

Figure 1.: Synthesis of GRGDS sequence on the resin in the
solid phase.
B. 2D Cell Culture
HUVEC are grown in Dulbecco's Modified Eagle’s Medium
(DMEM), enriched with 10% FBS, 1% L-glutamine, and 0.1%
penicillin/streptomycin and its medium was changed every two
days, and BMSCs are grown in Alpha Modified Eagle's Medium
(α-MEM) enriched with 10% FBS, 1% L-glutamine, 0.1%
penicillin / streptomycin, and its medium was changed every 10
days, they were cultured in an incubator containing 37 ° C and
5% CO2 air.

III.

RESULTS AND DISCUSSION

Figure 4.: For 0 mg/ml RGD, A) 1st day 10x image B) 3rd day
10x image C) 5th day 10x image D) 7th day 10x image

Figure 5.: For 0.5 mg/ml RGD, A) 1st day 10x image B) 3rd day
10x image C) 5th day 10x image D) 7th day 10x image

Figure 2.: Monolayer view of cells in 2D cell culture.
C. Co-Culture
Co-culture spheroids of BMSCs with HUVECs were
generated statically. BMSCs (10,000 cells each per spheroid)
and HUVECs (30,000 cells each per spheroid) were mixed,
centrifuged and resuspended in co-culture media of DMEM:
ECM/ supplement mix (1:1) containing 10 % FBS and 0.25 %
(w/v) methylcellulose. Mixed cells were then seeded into
nonadherent round-bottom 24-well plates (Fisher) to generate
overnight BMSC/HUVEC spheroids containing 40,000 cells
/spheroid.

Figure 6.: For 1 mg/ml RGD, A) 1st day 10x image B) 3rd day
10x image C) 5th day 10x image D) 7th day 10x image

Figure 7.: For 2 mg/ml RGD, A) 1st day 10x image B) 3rd day
10x image C) 5th day 10x image D) 7th day 10x image

171

3-5 Ekim 2019
Kuşadası / Aydın

As observed in the evaluated micro-tissue images, the microtissue form maintained its form for groups containing 0 mg / ml
RGD and 0.5 mg / ml RGD from day 1. In the experimental
group containing 1 mg / ml RGD, micro-tissue deformations
were observed at 5th and 7th days. In the experimental group
containing 2 mg / ml RGD, a significant distortion was
observed, and a noticeable deterioration was observed in the
form of tissue.

Ⅳ. CONCLUSION
The optimum value of the RGD peptide, which was added at
different concentrations to the micro-tissues formed by the
HUVEC-BMSC co-culture, was determined as 0.5 mg / ml
RGD as a result of performed size and viability analyzes. It was
thought that this study would create an idea for the other
investigations in terms of determining the optimum RGD
concentration for cell co-culture and observing that 1mg/ml
RGD peptide and 2 mg/ml RGD peptide concentrations have
negative effects on micro-tissue growth and cell viability.
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Figure 8.: 10x Combine image of micro-tissues, A) for 0 mg/ml
RGD, B) for 0.5 mg/ml RGD, C) for 1 mg/ml RGD, D) for 2
mg/ml RGD.
As observed in Figure 8, in the experimental group containing
0.5 mg / ml RGD, the viability of the cells indicated by green
color was quite high and red color was quite low compared to
the other experimental groups. However, in the experimental
group containing 2 mg / ml RGD, the mortality rate of cells
which is indicated by red color was significantly higher than the
other experimental groups, while viability rates of cells which
is indicated by green color is quite low compared to other
experimental groups.

Figure 9.: Diameters of micro-tissues in different RGD
concentrations analyzed on different days (p * <0.05, p **
<0.01, p *** <0.001)
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