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Co-culture of human breast adenocar cinoma cells and human
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Abstract: The development of tumor tissue is a complicated process, which is closely related to tumor
microenvironment. In order to simulate the tumor tissue in vivo, non-contact co-culture of human breast
adenocarcinoma cells (MCF-7 cells) and human umbilical vein endothelial cells (HUVECS cells) using transwell
cell culture plate was developed in this study. The cell viability, morphology, cell resistance, cell cycle and
vascular endothelial growth factor (VEGF) protein content of co-cultured MCF-7 and HUVECs cells were
investigated, and compared with those of separately cultivated MCF-7 and HUV ECs cells during the same period.
Different to the separately cultured MCF-7 and HUVECs cells, co-cultured MCF-7 and HUVECs cells exhibited
higher cell viability, deformed cell morphology, lower cell resistance, higher proportion of S and G,/M phases
and higher VEGF protein content (about 1.4-2 times). The double cell model via non-contact co-culture of
MCF-7 and HUVECs cells constructed in this study could simulate the interaction between tumor cells and tumor
vascular endothelial cells in vivo, which may provide a more realistic model for subsequent study of drug release
system in the control of breast cancer in vitro.
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Figure 1 The scheme on co-culture of MCF-7 and HUVECs
cellsin the transwell plate
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Figure2 Cadll activity (absorbance at 450 nm detected by CCK-8)
of single- or co-cultivated MCF-7 and HUVECs cdlls on different
time points. n=6, X+s. ~P<0.01 vs single-cultivated MCF-7
cells at the indicated day, respectively; ™P < 0.01 vs single-
cultivated HUVECs at the indicated day, respectively
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Figure3 TEM morphological results of single- or co-cultivated
MCF-7 and HUVECscells. a: Single-cultivated MCF-7 cdlls; b:
Co-cultivated MCF-7 cdlls; c: Single-cultivated HUVECs cdlls; d:
Co-cultivated HUVECs cells
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Figure 4 Confocal microscopy results of (a) single- or (b) co-
cultivated HUVECs cells
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Table 1 Transepithelial electrical resistance of single- or co-
cultivated HUVECs cells on different time points. n=6, X=s.
#P<0.05, #P<0.01 vs single-cultivated HUVECs at the indicated
day, respectively

Time/day Singl ecultivaieci Co-cultivated ,
HUVECYQ-cm' HUVECYQ-cm'

74.30 + 0.014 80.50 + 0.028"
83.00+ 1.70 74.40 + 3.61*

95.33 + 3.50 70.66 + 6.40%

5 ¢HiaEHA
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A HUVECs 4H i i 4n i Ji . G, B3N DNA & il
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(9 B R - G 12 DNA 4105 351, M 970 24480,
b S AR 4 b g A B, S P R £ 48 4
ERREEY, ik 2 M 5 R R, SRR
MCF-7 #l HUVECs 4l #f tt, XUZ L3577 1) MCF-7
A HUVECs 40 ¥y S ST o5 b B i v T FR R 35 97
(AR, XS 45 55 At M vl PR 45 SRR — B, U XU
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R A AL P R 2 R AT A 22y 2L, 3 T T R Y I
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KHAN VEGF JE &3 Hr B IR S g2 dor 77 S0l g 1
B FE A E LB MCF-7 Al HUVECs 41 i VEGF
HAoE (K 6). HEW M, BEHLEFHEK MCF-7
1 HUVECs 4% 5 J2 15 97 1 48 fg 32 20 58 v 19
VEGF & &, Hd Ll HUVECs ™ VEGF & & 1 fin 5 B
&, WINMERTIE 52%, 1AZ MCF-7 .2 MCF-7
it VEGF &2 IMEZLIN 42%. Z485 RIiEH T

Table 2 Céll cycle distribution of single- or co-cultivated MCF-7 and HUVECs cells after culturing for 5 days.
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F i g LAY o
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Figure 5 Flow cytometry anaysis for cell cycles of
single-cultivated MCF-7 cells (a), co-cultivated MCF-7 cells (b),
single-cultivated HUVECs (c) and co-cultivated HUVECs (d),
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Figure 6 VEGF content of single- or co-cultivated MCF-7 and
HUVECs cells. n=6, X+s. ~P<0.01 vs single-cultivated
MCF-7 cdlls; #P<0.01 vs single-cultivated HUVECs cells

n=3, x+s. P<

0.01 vs single-cultivated MCF-7 cells; #P<0.01 vs single-cultivated HUVECs

Cell cycle distribution

Group
G; phase/% S phase/% G2/M phase/%
Single-cultivated MCF-7 cells 71.82+1.28 18.38 £ 0.36 7.99+1.38
Co-cultivated MCF-7 cells 58.58 + 1.56 32.84+0.68" 95+ 1.11
Single-cultivated HUVECs cells 79.89 + 0.26 12.70 + 0.13 4.29+0.09
Co-cultivated HUVECs cells 43.62 + 1.49% 23.34+ 1.35% 30.90 + 0.85"
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