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Figure S1.  LGN knockdown does not alter cell proliferation or the morphology of the mitotic spindle in MDCK cells. (A) Control, LGN-KD1-7, or LGN-
KD2-6 cells were plated on coverslips and cultured for 24 h. Cells were then fixed and immunostained for -tubulin (red). DNA was stained with Hoechst 
33342 (blue). Single confocal sections are shown. Enlarged images of highlighted mitotic cells (square boxes) are shown on the right. Bar, 20 µm. (B) 
8 × 104 of control, LGN-KD1-7, or LGN-KD2-6 cells were plated in 6-well plates. Cells were collected at different time points and cell numbers were 
counted and plotted.
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Figure S2.  LGN knockdown alters spindle orientation and induces multiple lumens, but does not affect cell polarization. (A) Scatter diagram of anaphase 
spindle angles in control, LGN-KD1-7, and LGN-KD2-6 cysts. Results were from three independent experiments. Pink dots indicate mean values, green dots 
indicate individual data points, and error bars represent the SEM of the total number of spindles analyzed. (B) Control, LGN-KD1-7, and LGN-KD2-6 cells 
were plated in matrigel for 4 d. Cysts were fixed and immunostained to detect aPKC, Pals1, ZO-1, -catenin, and Dlg1 (red). Actin was stained with rhoda-
mine phalloidin (red). Single confocal sections through the middle region of the cysts are shown. Enlarged images of highlighted mitotic cells (square boxes) 
are shown on the right of control and LGN-KD1-7 panels. Bars, 20 µm.
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Figure S3.  Crumbs3 targets Venus to the apical membrane during cystogenesis. The expression of Crb3-Venus does not alter cell polarity, LGN localiza-
tion, or mitotic spindle orientation. Stable Tet-Off MDCK cells expressing Crb3-Venus were plated in matrigel for 4 d. Cysts were fixed and immunostained 
for aPKC, Pals1, ZO-1, -tubulin, and LGN (red). Actin was stained with rhodamine phalloidin (red, top). DNA was stained with Hoechst 33342 (blue). 
Single confocal sections through the middle region of the cysts are shown. Merged images are shown on the right. Bar, 20 µm.
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Figure S4.  Apical targeting of Gi1wt or Gi1N149I does not affect cell polarization during cystogenesis. (A and B) Stable MDCK cells expressing Crb3-
Venus-Gi1wt (A) or Crb3-Venus-Gi1N149I (B) were cultured in matrigel in the absence of doxycycline for 4 d. Cysts were fixed and immunostained for 
aPKC, Pals1, ZO-1, -catenin, and Dlg1 (red). DNA was stained with Hoechst 33342 (blue). Single confocal sections through the middle region of the 
cysts are shown. Merged images are shown on the right. Bar, 20 µm. (C) Crb3-venus-Gi1wt but not Crb3-Venus-Gi1N149I associates with endogenous 
LGN. Equal amounts of MDCK cells expressing Crb3-venus-Gi1wt or Crb3-Venus-Gi1N149I were cultured in the absence of doxycycline for 2 d. Cells 
were harvested and equal amounts of cell lysate were subjected to immunoprecipitation using anti-GFP antibody. Immunoprecipitates were separated by 
SDS-PAGE and blotted using anti-GFP and anti-LGN antibodies, respectively.
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Figure S5.  The effects of thymidine or monastrol treatment on Crb3-venus-Gi1wt cells. (A and B) Thymidine treatment inhibits cell proliferation. 8 × 104 
of control MDCK cells or MDCK cells expressing Crb3-Venus-Gi1wt were plated in 6-well plates, with or without 2 mM thymidine in the culture medium. 
Cells were either collected or fixed at different time points. The collected cells were counted and plotted to show cell proliferation (A). Fixed cells were 
stained with anti–-tubulin antibody and Hoechst 33342. The percentage of mitotic cells was plotted (B). (C) The expression level of Crb3-Venus-Gi1wt 
was not significantly changed after thymidine treatment. MDCK cells expressing Crb3-Venus-Gi1wt were treated as indicated. Cells were collected and 
lysed on day 6. Equal amounts of cell lysates were separated by SDS-PAGE and blotted using anti-GFP and anti–-tubulin antibodies, respectively. (D) Thy-
midine or monastrol treatment does not affect the apical recruitment of endogenous LGN by Crb3-Venus-Gi1wt. Tet-Off MDCK cells expressing Crb3-Ve-
nus-Gi1wt were plated in matrigel in the presence of doxycycline. On d 4, doxycycline was washed out from cysts. 2 mM thymidine was added in the 
culture media immediately after doxycycline withdrawl. Monastrol was added in the media on d 5. On d 6, cysts were fixed and immunostained with anti-
LGN antibody (red). DNA was stained with Hoechst 33342 (blue). Single confocal sections through the middle region of the cysts are shown. Merged im-
ages are shown on the right.


