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Figure S1 

 

Figure S1. Vascularization of FB alone spheroid. a) Representative images of FB alone 

spheroid. b) Representative confocal images of microvessels in FB alone spheroid on day 3, 5, 

and 7. c) Images of MVNs perfused with Texas Red Dextran (10 kDa) on day 7. 
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Figure S2 

 

Figure S2. Sequential SN12C tumor spheroid made with cancer patient-derived thyroid FBs 

shows a higher vascularization level than the co-mixed spheroid. a) 3D-projected image and 

single slice image of SN12C tumor spheroids formed by co-mixed or sequential methods 

using cancer patient-derived thyroid FBs. b) 3D-projected images and single slice images of 

vascularized tumor spheroids formed by co-mixed or sequential methods. c) Statistical 

analysis of vessel percentage in the tumor region or d) tumor +50 µm region. Bars represent 

mean ± S.D. Two-tailed t tests were performed for the statistical comparisons. Data were 

collected from at least 9 tumor spheroids for each group. ** p < 0.01.  
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Figure S3

Figure S3. H69M tumor spheroids formed by the sequential method promote vascularization. 

a) Representative confocal images of H69M tumor spheroids made using the three different 

methods. b) Representative confocal images of vascularized H69M tumor spheroids formed 

by three different methods on days 4, 7, and 11. c) Statistical analysis of vessel percentage in 

the tumor region and tumor +50 µm region on days 4, 7, and 11. d) Statistical analysis of 

tumor area over 7 days. e) Tumor spheroid associated FB area analysis on day 4, 7, and 11. 

Bars represent mean ± S.D. One-way ANOVA was performed for the statistical comparisons 

in (c) and (d). In figure (c), day 4, no significant differences; day 7 left p<0.01, right p<0.05; 

day 11, left p<0.001, right p<0.001. In figure (d), day 4, p<0.0001; day 7, p<0.05; day 11, 

p<0.05. Significance determined by Tukey’s multiple comparisons test of mean value 

between each group. Two-tailed t tests were performed for the statistical comparisons in (e). 

Data were collected from at least 6 tumor spheroids for each group. * p < 0.05, ** p < 0.01, 

*** p < 0.001, **** p < 0.0001.  

Figure S4 
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Figure S4. Vascularization of OV90 sequential tumor spheroids is superior to the other 

methods. a) Representative confocal images of OV90 tumor spheroids formed by three 

different methods. b) Representative confocal images of vascularized OV90 tumor spheroids 

formed by three different methods. c) Statistical analysis of vessel percentage in the tumor 

region and d) in tumor +50 µm region. Bars represent mean ± S.D. One-way ANOVA was 

performed for the statistical comparison. Figure (c), p< 0.05. Figure (d), p< 0.05. Significance 

determined using Tukey’s multiple comparisons test of mean value between each group. Data 

were collected from at least 5 tumor spheroids for each group. * p < 0.05, ** p < 0.01.  

 

 

Figure S5 

 

Figure S5. FB cell number in tumor spheroids. a) Fluorescent image of OV90 co-mixed 

tumor spheroid with nuclear staining. b) FB cell numbers in tumor spheroids made with 

SN12C, H69M, OV90, or Skov3 using co-mixed or sequential methods. Bars represent mean 

± S.D. Two-tailed t tests were performed for the statistical comparisons. Data were collected 

from at least 6 tumor spheroids for each group. ** p < 0.01, *** p < 0.001.  

 

 

Figure S6 
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Figure S6. Different types of tumor spheroids formed by tumor cell alone, co-mix, and 

sequential methods. 3D projected and single slice images of tumor spheroids made of SN12C, 

H69M, Skov3, OV90, A375, HepG2, or MCF7 showed the different patterns of FBs and 

tumor cells in tumor spheroids. 

 

 

 

Figure S7 

 

Figure S7. MDA-MB-231 cells alone do not form tumor spheroids. Epi-fluorescent and 

bright field images of MDA-MB-231 cultured in the ULA plate for 24 hours. Tumor cell 

clusters were weakly connected and easily dissociated by pipetting (not shown).  

 

 

 

 

Figure S8 
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Figure S8. Vessel percentage in the tumor region and nearby 50 µm region analysis using 

ImageJ.  

 

 


