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Fig. 1 Diagram of the device for the preparation of nucleus — shell microcapsules
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Fig. 2 Morphology and structure of microcapsules
A Encapsulated and mass-cultured core-shell microcapsules x40 ;

B: Morphology and structure of microcapsules x 100.
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Fig. 3 Schematic diagram of the Transwell co-culture system
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Fig. 4 Characterisation of growth and proliferation of microcapsules

A: 3D culture conditions for cell proliferation x 100; B, C: cell viability

measurements of 2D culture group, 3D culture group and 3D co-culture group at

0,1,3,5 and 7 d of culture; ** P <0.01,

TP <0.001, TTTTP<

0.000 1 vs 2D culture group.
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Fig. 5 Effect of different culture models on apoptosis rate of cells
A, B: MCF-7, MDA-MB-231 flow cytometry detection of apoptosis in 2D culture for 3 d, 3D culture with 3D co-culture for3, 5,7 and9 d; C, D:
analysis of apoptosis rate in MCF-7 , MDA-MB-231 2D culture group and 3D culture group; E, F: analysis of apoptosis rate in MCF-7, MDA-MB-231 3D
culture group and 3D co-culture groups; * P <0.05, **P<0.01, *** P <0.001 vs 2D culture group; *P <0.05, *P <0.01 vs 3D culture group.
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Fig. 7 Effects of different culture models on the expression of EMT - related proteins in breast cancer cells

A, B: MCF-7, MDA-MB-231 Western blot to detect the expression of EMT-related proteins in different cultured model cells; C-F; analysis of the

relative expression of EMT-related proteins in different cultured model cells; a; 2D cultured group; b: 3D cultured group; c: 3D co-cultured group;

*P<0.05, **P<0.01,
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Fig. 8 Effect of different culture models on cellular drug sensitivity after DOX treatment
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Exploring breast cancer microenvironment and chemoresistance

based on 3D in vitro microtumour models

Wang Juanru', Song Qiaozhi®, Liu Xiaoli'® , Wu Zhengsheng' "’
(' Dept of Pathology, The First Affiliated Hospital of Anhui Medical University, Hefei 230022 ;
*The First Clinical College, Anhui Medical University, Hefei 230032 ;
*Dept of Pathology, Anhui Medical University, Hefei 230032)

To simulate the tumor microenvironment though the 3D microtumor model which was con-

structed using droplet microfluidics. To explore its feasibility as a model for in vitro breast cancer research through

3D microtumour fabrication, characterisation and sensitivity testing to chemotherapeutic drugs. Methods

Breast

cancer cells were encapsulated with hydrogel shells in collagen-rich microencapsulated cores to obtain breast cancer

microtumours in vitro; breast cancer microtumours were co-cultured with 3D microencapsulated endothelial cells by

Transwell system. The structure and growth characteristics of the microtumours were directly observed by microscopy ;
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the CCK-8 assay was used to detect the proliferation of the cells under different culture models and the drug sensi-
tivity to doxorubicin; flow cytometry was used to compare the differences in apoptosis during the proliferation
process; and the differences in the migratory and invasive abilities of the cells were assessed by scratch assay and
Transwell assay; the expression of epithelial-mesenchymal transition-related proteins was detected by Western blot.
Results  Breast cancer cells grew well in hydrogel nucleus-shell microcapsules; cell proliferation assays showed
that 3D culture and 3D co-culture cells proliferated at a significantly lower rate than 2D culture; 3D culture and 3D
co-culture cells had enhanced migration and invasion ability and showed higher expression of EMT-related proteins
compared to 2D culture; 3D culture and 3D co-culture cells were significantly less sensitive to chemotherapeutic
drugs compared to 2D culture. The sensitivity of 3D and 3D co-cultured cells to chemotherapeutic drugs was signifi-
cantly reduced compared to 2D culture. Conclusion 3D cultures show similar morphology and biology to in vivo
tumours and are more resistant to chemotherapeutic agents.
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