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Arv1 promotes cell division by recruiting IQGAP1 and myosin to the cleavage furrow

Supplemental Material
Antibodies 
The mouse anti-RhoA (sc-418) was from Santa Cruz.  The rabbit anti-Anillin (ab154337) used for Western blotting wasfrom Abcam, whereas the goat anti-Anillin which we used for confocal microscopy has previously been described. 1

Cell cultures
BJ cells and RPE-1 cells were grown in DMEM (Gibco) supplemented with 10% fetal calf serum, 2 mM L-glutamine, 100 U/ml penicillin and 100 g/ml streptomycin.

Western blotting
For detecting Anillin total cell lysate was used, where the cells were harvested and boiled directly in Laemmli loading buffer containing 100 mM DTT. Detection of cellular RhoA was performed using post-nuclear lysates as described in the main text.


Supplemental Material Figure Legends

Supplementary Figure 1, related to Figure 1. Confirming the specific staining of Arv1 at the cleavage furrow 
(A) HeLa cells were transfected with 40 nM control or Arv1 siRNA for 48 hours before they were fixed (methanol), permeabilized and stained with anti-Anillin (green), anti-Arv1 (red), and Hoechst (blue). Images of control and Arv1 siRNA transfected cells were acquired using the same settings below saturation using a Zeiss LSM780 confocal microscope. Substantially less Arv1 was detected at the cleavage furrow in telophase cells upon Arv1 depletion. Scale bar is 5 m. (B) HepG2 cells, BJ fibroblasts and RPE-1 cells grown on coverslips were fixed (4 % PFA), permeabilized and stained with anti-Arv1 (red), anti-Plk1 (green) and Hoechst (blue). Typical staining at the cleavage furrow of telophase cells and at centrosomes (indicated with arrows) is presented. Scale bar, 5 m. Together, these observations confirm that Arv1 specifically localizes to centrosomes and cleavage furrow.

Supplementary Figure 2, related to Figure 2. EPLIN accumulates at the cleavage
furrow independently of Arv1 
HeLa cells on coverslips were transfected with 40 nM control, Arv1 siRNA #1 or #2 for 48 hours, fixed, permeabilized and stained with anti-EPLIN (white) and Hoechst (blue). Scale bars, 5 m. Confocal images were acquired using settings below saturation and the LSM software (version 3.2) was used to determine the fluorescence intensity EPLIN. The average of three independent experiments, where 10 cells per experiment were measured, is presented graphically (± S.E). 

Supplementary Figure 3, related to Figure 6A. IQGAP1 is not required for localization of Arv1 at the cleavage furrow
HeLa cells grown on coverslips were transfected with 25 nM control or IQGAP1 siRNA for 48 hours, fixed, permeabilized and stained with anti-IQGAP1 (green), anti-Arv1 (red) and Hoechst (blue). Scale bars, 5 m. Confocal images were acquired using settings below saturation and the fluorescence intensities of IQGAP1 and Arv1 were calculated using the LSM software (version 3.2). The average of three independent experiments, where 10 cells per experiment were measured, is presented graphically (± S.E). Significance is gives as ***p<0.01. As expected less IQGAP1 accumulated in the cleavage furrow of IQGAP1-depleted cells, however no significant difference was observed in the amount of accumulated Arv1, indicating that IQGAP1 is dispensable for localization of Arv1 to the cleavage furrow.

[bookmark: _GoBack]Supplementary Figure 4, related to Figure 6A. RhoA and Anillin localize to the cleavage furrow independently of Arv1
HeLa cells grown on coverslips were transfected with 40 nM control or Arv1 siRNA for 48 hours, fixed (10% ice-cold TCA for RhoA and ice-cold methanol for Anillin), permeabilized and stained with Hoechst (blue) and anti-RhoA (white) (A) or anti-Anillin (white) (B). Scale bar, 5 m. Images of 10 randomly selected cells in telophase were acquired using confocal microscopy using settings below saturation. The intensities of RhoA and Anillin were determined using the LSM Software (version 3.2). The graphs show the average of at least three separate experiments (± S.E) where significant differences are indicated as ***p<0.01 and *p<0.05. The total cellular expression of RhoA, Anillin and Tubulin (loading control) were further examined by western blot analysis of control and Arv1 depleted cells. The relative intensities of immunoreactive RhoA or Anillin (relative to loading control) were determined by the Odyssey software and given below the representative blots presented. These observations show that Arv1 regulates accumulation of neither RhoA nor Anillin at the cleavage furrow. 

Supplemental Movies 1, 2, 3, related to Figure 4B. Time-lapse imaging of cell divison in control cells and Arv1 depleted cells
HeLa Kyoto cells stably expressing GFP-Tubulin and mCherry Histone-2B were transfected with 40 nM control or Arv1 siRNA#1. The cells were synchronized by a double Thymidine-treatment where cells were treated with 2.5 mM Thymidine for 17 hours, released for 8 hours before the second treatment with 2.5 mM Thymidine for 17 hours. The cells were released and grown in CO2-independent, phenol-free medium supplemented with 10% fetal calf serum for 6 hours before time-lapse images were acquired every 10 minutes using the DeltaVision microscope. Cell division of a typical control cells is presented in movie 1, whereas delayed telophase-progression observed upon Arv1 knockdown is shown in movie 2. Aborted cell division occurring in Arv1 depleted cells resulting in multinuclear cells is presented in movie 3. 
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