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Mena-GRASP65 interaction couples actin polymerization to Golgi ribbon linking  

 

Supplemental Materials 

 

Online supplemental materials include 5 Supplementary Figures and 1 Supplementary Table. Figure S1 

shows the biochemical properties of the cytosolic factors that enhance GRASP65 oligomerization. 

Figure S2 shows Biochemical enrichment of cytosolic proteins that enhance GRASP65 beads 

aggregation. Figure S3 shows that Mena depletion does not impact VSV-G transport. Figure S4 shows 

that actin filaments are required for Golgi ribbon linking but not for Golgi stacking. Figure S5 shows 

that depolymerization of F-actin inhibits Golgi reassembly after nocodazole washout. Table S1 shows 

the identification of Mena and actin as GRASP65-interacting proteins by mass spectrometry. 

 



Figure S1 
 

 
Figure S1. Biochemical properties of the cytosolic factors that enhance GRASP65 
oligomerization. 
(A) GRASP65 coupled beads incubated with interphase cytosol (IC), re-isolated and treated with 
mitotic kinases (IC kinases), followed by incubation with either interphase cytosol 
(IC kinases IC) or PP2A (IC kinases PP2A). Shown are microscopy images of the beads. (B) 
GRASP65 coupled beads incubated with interphase cytosol that was pre-treated by adding 0.5 M NaCl 
or by heat (56ºC for 30 min or 95ºC for 3 min). Note both high salt and heat treatment abolished the 
activity of interphase cytosol. (C) GRASP65 coupled beads incubated under the indicated conditions, 
with or without interphase cytosol, plus ATP, GTP or their analogs (2 mM), or apyrase (0.02 U/μl) as 
indicated.



 
Figure S2 
 

 
Figure S2. Enrichment of cytosolic proteins that enhance GRASP65 beads aggregation. 
(A) Proteins from interphase cytosol were fractionated by sequential ammonium sulfate precipitation. 
Proteins that precipitated at indicated ammonium sulfate cut were dissolved and dialyzed into KHM 
buffer, analyzed by SDS-PAGE and Coomassie blue staining (left panel) and tested for activity in the 
GRASP65 bead aggregation assay (results summarized in the right panel). (B) Cytosolic protein that 
were precipitated by 15-30% ammonium sulfate cut were dissolved, dialyzed, and further separated by 
a 15-35% glycerol gradient. The gradient was fractionated from top to the bottom into 12 fractions. 
Proteins in each fraction were analyzed by SDS-PAGE PAGE and Coomassie blue staining (left panel) 
and tested for activity in the GRASP65 bead aggregation assay (right panel). 



 
Figure S3 
 

 
Figure S3. Mena depletion does not impact VSV-G transport. 
(A, B) HeLa cells transfected with control or Mena siRNA were infected with VSV-G-ts045-GFP virus 
at 40.5ºC for 16 h to accumulate VSV-G in the ER. Cells were then moved to 32ºC for indicated times. 
Cells were fixed and stained for ManII. Bars, 10 µm. 
 



 
Figure S4 
 

 
Figure S4. Depolymerization of F-actin inhibits Golgi reassembly after nocodazole washout. 
(A, B) HeLa cells were incubated with nocodazole for 2 h followed by the addition of DMSO or 
cytochalasin B for another 30 min. For nocodazole washout, cells were washed by PBS and kept in 
growth medium in the presence of DMSO or cytochalasin B but no nocodazole for the indicated times, 
fixed and stained by phalloidin and GRASP65 antibodies. Bars, 10 µm. 
 



 
Figure S5 
 

 
Figure S5. Actin filaments are required for Golgi ribbon linking but not stacking.  
(A) Cells transfected with indicated siRNA followed with nocodazole treatment for 2 h, or treated with 

nocodazole together with DMSO or cytochalasin B for 2 h were fixed and stained. The average 
number of Golgi particles in the cells was quantified. Bar, 10 µm. (B) Cells with the indicated 
combined treatments as in (A) were imaged by EM and quantified. Note that the length of the 
Golgi stacks in cells had no significant difference between different treatments. Bar, 500 nm. 
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Table S1. Identification of Mena and actin as GRASP65-interacting proteins by mass 
spectrometry. 




