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and leads to volume-reducing divisions
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Cell type substrate inhibitor Division 
rate

Color

1 MDCK 2mg/ml col gel 0.094

2 MDCK 2mg/ml col gel 0.088

3 MDCK 2mg/ml col gel 0.046

4 MDCK 2mg/ml col gel 0.067

5 MDCK 2mg/ml cross 
linked col gel 

0.078

6 MDCK 4mg/ml cross 
linked col gel 

0.047

7 MDCK Glass 0.033

8 MDCK 2mg/ml col gel 25µM rac inh. 0.048

9 MDCK 2mg/ml col gel 50µM rac inh. 0.030

10 MDCK 2mg/ml col gel 500nM FAK inh. 0.022

11 MDCK 2mg/ml col gel 3um Mn2+ 0.046

12 CACO-2 2mg/ml col gel 0.008
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epithelium in vivo

tissue abbreviation average volume
Standard deviation of 
volume cell number section number

thyroid Thyr 488.0845 320.3032 104 4

gallbladder Gall 598.2494 282.3102 87 3

duodenum Duod 526.9474 279.0266 103 3

stomach Stom 951.8823 648.3833 105 4

Kidney Kidn 786.4125 482.418 112 3

small intestine Sm In 398.2438 225.8594 115 4

mammary Brea 444.1688 250.3272 106 4

salivary gland Sa Gl 980.7144 447.0181 96 3

appendix Appe 605.8217 475.1588 99 4

colon Colon 501.0309 271.1862 98 3

rectum Rect 676.8475 376.1879 86 4

endometrium Endo 673.6342 288.7621 95 3

prostate Pros 822.1942 536.761 128 3

Fallopian tube Fa Tu 497.4382 240.5126 96 3

Skin - Basal cells Skin 485.8623 235.2795 91 3

Table S1 - Literature cell size analysis Identifies difference in volume
between single epithelial cells and epithelial cells in vivo, related to 
Figure 1  



single cell culture

line abbreviation average volume reference figure

HT29-wt HT2-1 2000Cadart et al. 2018 fig S2a median delta *1.5

HeLa-hgem HeL-1 1900Cadart et al. 2018 fig S2a median delta *1.5

RPE-1 RPE 1300Cadart et al. 2018 fig S2a median delta *1.5

MDCK-MP MDC 2600Cadart et al. 2018 fig S2a median delta *1.5

HT29-hgem HT2-2 2100Cadart et al. 2018 fig S2a median delta *1.5

HeLa-MP HeL-2 3800Cadart et al. 2018 fig S2a median delta *1.5

HEK293A HEK 2100
Perez-Gonzalez et. al. 2019, 
Yao et. al. 2020

fig 1i,k (Perez-Gonzalez) fig 
3d (Yao)

HeLa HeL-3 3300Guo et. al. 2017 fig 2 on glass

MCF-7 MCF 2300Leung et. al. 2014 fig 2 average of all sublines

HT29 HT2-3 2300Park et. al. 2010 fig S3

HeLa HeL-4 2600Zhao et. al. 2008 discussion

HiPSc IPS 1740Viana et. al. 2021 fig 6b



3D epithelial culture

line abbreviation average volume reference figure

intestine 
organoid int-3 1170

de Medeiros et. al. 
2021 fig 1f average at 60h

line abbreviation average volume
Standard deviation 
of volume cell number section number reference

MDCK 
spheroid MDC 1024.287 558.5926 89 4

Engelberg et. al. 
2011

Caco-2 
spheroid CAC 649.4292 330.473 27 3Elamin et al., 2012

Intestinal 
organoids int-1 621.1405 395.5133 17 3

Goldspink et. al. 
2017

Kidney 
organoid kid-1 844.5671 532.1591 43 3

Morizane et al. 
2015

Intestinal 
organoids int-2 827.8124 792.6429 32 2Karve et. al. 2017

Kidney 
organoid kid-2 1765.17 1927.851 33 4

Schutgens et. al. 
2019



All primers we aquired from IDT

tre3g forward CACAACACTTTTGTCTTATACTTGG 

tre3g reverse CGGTAGAATTCCATATGACGC

EF-1a Forward TCAAGCCTCAGACAGTGGTTC 

WPRE-R CATAGCGTAAAAGGAGCAACA 

CMVf CGCAAATGGGCGGTAGGCGTG

BGHrev TAGAAGGCACAGTCGAGG 

gfp p27 f1 fwd CACTTTTGTCTTATACTTGGATCCATGGTGAGCAAGGGC

gfp p27 f1 rev GACATAGAGCCACCGCCACCCTTGTACAGCTCGTCCATGC

gfp p27 f2 fwd GGTGGCGGTGGCTCTAT

tre3g gfp f1 rev AGAGCCACCGCCACCCTTGTACAGCTCGTCCATGC

tre snap rev AGAGCCACCGCCACCA

ccnd1 286 AA cacgtcccgcacgtcggcgggtgcgcaagccaggtccacc

t3g ccnd1 gfp rev GTAGAATTCCATATGACGCGTTTAgccgatgtccacgtcccgcacgtcgg

ccnd1 gfp fwd CAAGGGTGGCGGTGGCTCTatggaacaccagctcctgtgc

Table S2: The list of Primers used for cloning and sequencing in this 
study, related to STAR Methods


