
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S1. Rhodamine-phalloidin staining of cells expressing Sup35NM-GFP. 
Wildtype cells expressing Sup35NM-GFP for 24 hours, fixed and stained with 
rhodamine-phalloidin. Images are representative of multiple cells. 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S2. Sup35NM does not co-localize with Cof1 or Abp140. A. Top, model 
showing multiple steps analyzed in this paper. This figure is focused on the presence of 
early foci and aggregates. B. 74D-694 wildtype cells with Sup35NM-GFP were grown in 
the presence of 50uM copper sulfate for 16 hours (top; for the detection of early foci) or 
24 hours (bottom; for the detection of aggregates). Cells were imaged for Sup35NM-
GFP (green) and Cof1-RFP (red). Open carrot indicates the early focus. The lower 
panel is a z-stack of the middle panel showing the Cof1-RFP inclusion (yellow dashed 
arrow) in a different plane than the Sup35NM-GFP aggregate (red dashed arrow). B. 
Same as A, except Sup35NM-CFP (shown in green) and Abp140-YFP (shown in red) 
are co-expressed. C. Pearson’s correlation coefficient was performed on cells either 
expressing both Sup35NM-GFP and Sup35NM-RFP (as a positive control) or Sup35NM 
and the indicated actin fluorescent markers. The open carrot indicates the early focus 
and the closed arrowhead shows the detectable overlap between ABP140-YFP and 
Sup35NM-CFP signal. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S3. BY4741 cells have fewer Sup35NM aggregates on average than 74D-
694 cells. Sup35NM-GFP was expressed in 74D-694 strains for 24 hours or BY4741 
strains for 48 hours. The number of aggregates per cell was assessed from over 115 
cells. Kolmogorov–Smirnov test shows that the aggregate number distributions are 
different between strains (p=0.028). Note that for BY4741 strains, all early foci formation 
was observed after 24 hours of Sup35NM-GFP expression and aggregate formation 
was observed after 48 hours of Sup35NM-GFP overexpression. Data is shown as a box 
and whisker plot with median and interquartile ranges. Outliers (shown as dots) were 
determined using Tukey analysis.  
  



 
 
 
Figure S4. The movement of early foci is random. A. Early foci volume assessed 
over time in wildtype and act1-122 cells. B. The average volume of each focus is 
plotted. C. Directional correlation is plotted against early foci volume. D. Movement 
variability is plotted against early foci volume. Three-dimensional movement of each 
focus is shown for five wildtype cells (E) and six act1-122 cells (F). The color of the 
trace corresponds to the aggregate number shown in B. 
  



 
 

Figure S5. Newly formed Sup35NM aggregates do not co-localize with organelles 
or IPOD. A. Wildtype cells containing Sup35NM (shown in green) aggregates were 
treated with DAPI for nuclear staining (left, red) or FM-464 for vacuolar staining (right, 
red). B. Sup35NM-GFP (green) co-expressed with either Sec63 (left, red) to identify the 
ER, mito-dsRed (middle, red) to identify the mitochondria, or mCherry-SKL(right, red) to 
identify peroxisomes, are shown. C. Pearson’s correlation coefficient was calculated for 
all images in A and B. D. Co-localization of Sup35NM-RFP (green) aggregates and 
GFP-Atg8 (left, red) or Rnq1-GFP (right, red). Pearson’s correlation coefficient 
calculation is shown. Note that co-localization between Sup35NM-GFP and Sup35NM-
RFP is used as a control. Data shown in C and D are presented as means ± SD. All 
values are significantly different from Sup35NM-GFP/Sup35NM-RFP controls (p<0.001) 
as determined by Welch’s t-test, indicating very little co-localization. 
  



 
 
 
Figure S6. Early foci show sporadic co-localization with Hsp104, but no co-
localization with Hsp42. A. 3D time-lapse microscopy was performed with Sup35NM-
GFP (green) and Hsp104-mCherry. Green arrows indicate the position of early foci. B. 
Similar to A, except with Sup35NM-RFP (red) and Hsp42 (green), where red arrows 
indicate early foci. C. Sup35NM-GFP aggregates are observed in hsp42∆ strains. 
 
  



 
Supplementary Tables: 
 
Supplemental Table S1.  Strains used in this study   

Strain name  Genotype Lab 
number 
(Duplica
te 
Strains) 

Genetic 
Backgrou
nd 
 

Reference 
 

Wild type high 
[PIN+]  

MatA his3Δ1; leu2Δ-0; ura3Δ-0; met15Δ-0 
high [PIN+]  

M266 
(M102) 

BY4741 [1] 

Wild type high 
[PIN+] 

MatA ade1-14 ura3-52 leu2-3,112 trp1-289 
his3-200 high [PIN+] 

D233 74D-694 [2]  

Abp140-YFP MatA ade1-14 leu2-3,112 ura3-52 trp1-289 
his3-200 Abp140-YFP(Ura3+)  high [PIN+]
  

M305 74D-694 This study 

Wild type low 
[PIN+] 

MatA ade1-14 ura3-52 leu2-3,112 trp1-289 
his3-200 low [PIN+] 

D231 74D-694 [3]  

act1-122 high 
[PIN+]  

MatA his3Δ1; leu2Δ-0; ura3Δ-0; act1-
122::NATr; MET15; LYS2 high [PIN+] 

M583 
(M600) 

BY4741 This study 

act1-120 high 
[PIN+] 

MatA his3Δ1; leu2Δ-0; ura3Δ-0; act1-
120::NATr; MET15; LYS2 high [PIN+] 

M310 
(M312) 

BY4741 [1] 

act1-129 [PIN+] MatA his3Δ1; leu2Δ-0; ura3Δ-0; act1-
129::NATr; met15∆; LYS2 high [PIN+] 

M258 BY4741 [1] 

act1-101 [PIN+] MatA his3Δ1; leu2Δ-0; ura3Δ-0; act1-
101::NATr; met15∆; LYS2 high [PIN+] 

M256 BY4741 [1] 

Hsp104-GFP  MatA ura3 leu2 his3 met15 Hsp104-GFP 
(YLL026w); library [PIN+] 

D228 BY4741 [4] 

Hsp42-GFP  MatA ura3 leu2 his3 met15 Hsp42-GFP 
(YDR171w); library [PIN+] 

D229 BY4741 [4] 

Ssa1-GFP  MatA ade1-14 ura3-52 leu2-3,112 trp1-289 
his3-200 Ssa1-GFP::KANMX6  high [PIN+] 

M262 74D-694 [5] 

Sis1-GFP MatA ade1-14 ura3-52 leu2-3,112 trp1-289 
his3-200 Sis1-GFP::KANMX6  high [PIN+] 

M261 74D-694 [5] 

hsp42D  MatA ade1-14 leu2-3,112 ura3-52  trp1-289 
his3-200 hsp42::HIS3 high [PIN+]  

M383 74D-694 This study 

act1-122 µdot 
[PIN+] 

MatA his3Δ1; leu2Δ-0; ura3Δ-0; act1-
122::NATr; MET15; LYS2 µdot [PIN+] 

M254 BY4741 [1] 

 

 

  



 

Table S2. Plasmids used in this study 

Plasmid name Lab 
number 

Yeast Markers Reference 

pCUP-RNQ1-GFP p3036 LEU2, CEN [6] 
Fig. S7 

pCUP-SUP35NM-GFP p3031 HIS3, CEN [7] 
Fig. 1-4, 6 
Fig. S4-6 

pCUP-SUP35NM-GFP p3032 LEU2, CEN [7]  
Fig. 5 
Fig. S1-3, 7 

pRS416-pCOF1-
COF1RFP 

p3069 URA3, CEN [8] 
Fig. S2 

pABP1-ABP140-3XYFP  p3089 URA3, Integrating [9] 
Fig. S2 

pCUP-Sup35NM:CFP 
 

p3053 HIS3, CEN [10] 
Fig. S2 

pCUP-Sup35NM-RFP p3121 URA3, CEN [11] 
Fig. 4 
Fig. S7-8 

pRS416-pSec63-Sec63-
mCherry-Tcyc1 

p3165 URA3, CEN [12] 
Fig. S7 

pYX142 mito-dsRed p3162 LEU2, CEN [13] 
Fig. S7 

pRS416-pGPD-mCherry-
SKL-Tcyc1 

p3167 URA3, CEN [12] 
Fig. S7 

pCUP-GFP-ATG8 p3068 URA3, CEN [14] 
Fig. S7 

pAG415-GPD-Hsp104-
mCherry 
 

p3172 LEU2, CEN [15] 
Fig. 4 
Fig. S8 

pLEU2ura3-14 p3107 LEU2, CEN [16] 
Fig. 6 

pCUP is a copper-inducible promoter. GPD is a constitutive promoter.   
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