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Figure S1. RNF13 protein variants do not extensively localize in endoplasmic reticulum, 
mitochondria or Golgi compartments. Using immunofluorescence microscopy, the 

localization of HA-tagged human RNF13 L311S and L312P proteins was compared to that of 

RNF13 WT in HeLa cells co-labeled various marker. (S1A-C) Representative fluorescence 

microscopy images from three independent experiments (N=3) show the subcellular 

distribution of HA-tagged RNF13, either wild-type (WT) or the L311S or L312P variants, 

transiently expressed in HeLa cells. Cells were fixed, permeabilized and labeled with specific 

primary antibodies before using Alexa Fluor 488-conjugated (green) and Alexa Fluor 647-

conjugated (purple) secondary antibodies. Z-stack of fluorescence images were acquired for 

RNF13-HA (in purple) with endogenous markers (green). (S1A) The results demonstrate 

limited colocalization between Protein disulfide-isomerase (PDI), a marker for endogenous ER-
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localized proteins, and RNF13 suggesting that HA-tagged WT RNF13 and its L311S and 

L312P variant proteins do not extensively localize to the ER. (S1B) To eliminate the possibility 

that RNF13 variants L311S and L312P relocate to mitochondria, HeLa cells expressing HA-

tagged RNF13 proteins were co-labeled with the endogenous mitochondrial marker Apoptosis-

inducing factor (AIF). The results show that RNF13 proteins, WT and its variants L311S and 

L312P, do not colocalize with AIF. (S1C) RNF13 is a known highly glycosylated type I integral 

membrane protein that goes through the Golgi apparatus after its synthesis in the ER [1,2]. 

Thus, to ensure that the trafficking of RNF13 through the Golgi apparatus is not affected by the 

presence of L311S and L312P variants, HeLa cells were co-labeled for HA-tagged RNF13 and 

the Receptor binding cancer antigen expressed in SiSo cells (RCAS1) transmembrane Golgi 

protein. The results show that fluorescence from neither RNF13 WT nor the variants displayed 

the characteristic structure of the Golgi apparatus and did not colocalize extensively with 

RCAS1, indicating that these proteins do not remain in the Golgi. Scale bars indicate 10 µm for 

whole cell image and 2 µm for boxed inset.  
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Figure S2. RNF13 variants L311S and L312P alter transferrin recycling. Starved HeLa 

cells transiently expressing HA-tagged RNF13 WT, L311S or L312P were incubated with 
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transferrin for 5 minutes. Cells were washed and incubated in fresh culture medium for the 

indicated time before being fixed, permeabilized and labeled with specific primary antibody 

against HA (RNF13) and endogenous EEA1. (S2A) Representative images are show 

transferrin (Tf, red) with RNF13 (blue) and early endosome marker EEA1 (green). Scale bar = 

10 µm. Boxed areas are shown at higher magnification (scale bar = 2 µm). (S2B) Quantitation 

of the average number of Tf puncta per cell. The bar graph presents the mean ± SEM while 

the scatter plot represents the distribution of the average number of Tf puncta for each 

independent experiment. Analyses were performed on 6-10 cells within 5 fields-of-view 

collected for each of the six independent experiments (N=6, total of 31 to 45 cells per 

condition). Not significant (ns) using two-way ANOVA with multiple comparisons. (S2C) 

Quantitation of overlap between Tf and EEA1. The bar graph presents the mean ± SEM while 

the scatter plot represents the distribution of the averaged Pearson’s coefficient of each 

independent experiment analyzed (N=3). Each condition contains 35 to 42 cells. Not significant 

(ns) using two-way ANOVA with multiple comparisons.  
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Figure S3. Localization of RNF13 is not affected by the presence of either HA- or GFP-
tag. Previous studies showed an extensive ER localization for RNF13 [1,3] thus we tested the 

influence of the HA-tag under our conditions. HeLa cells were co-transfected with both HA-

tagged RNF13 and GFP-tagged RNF13, a construct used by other group [4]. Cells were fixed, 

permeabilized and labeled with specific primary antibodies against HA or GFP. Representative 

images from two independent experiments (N=2) show RNF13-HA (in purple) and RNF13-GFP 

(in green). Scale bars indicate 10 µm for whole cell image and 2 µm for boxed inset. Our 

results show an extensive colocalization between both tagged proteins without any obvious 

difference in the overall intracellular localization of RNF13. 
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Figure S4. Chemically induced endoplasmic reticulum stress does not promote 
extensive ER localization of RNF13 in HeLa cells. RNF13 is known to activate the Jun NH2-

terminal Kinase (JNK) pathway and induce apoptosis during ER stress [3]. Tunicamycin (Tn)-

induced ER stress in cells expressing the RNF13 L311S mutant also increases the level of 

apoptosis markers, such as phosphorylated c-Jun and spliced X-box binding protein 1 (XPB1), 

resulting in the hypothesis that the genetic variant proteins confer a gain-of-function and alter 

apoptosis signalling from the ER stress response [5]. Thus far, our data show that neither 

RNF13 WT nor the mutant proteins extensively localize to the ER (Fig. S1A). Nonetheless, we 

tested the possibility that RNF13 variants proteins could be relocating to or be trapped in the 
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ER following drug-induced ER stress [3,5]. (Fig. S4A-C) Transfected HeLa cells were treated 

for 3 hours with DMSO (S4A), 1.25 µg/ml tunicamycin (Tn) (S4B) or 1 µM thapsigargin (Tg) 

(S4C). Cells were fixed, permeabilized and then labeled with specific primary antibody against 

HA (RNF13, in purple) and for endogenous ER labeling (PDI, in green). Z-stack of 

fluorescence images were acquired by fluorescence microscopy. Representative images were 

selected from three independent experiments (N=3), and the boxed area is shown at higher 

magnification. Scale bars indicate 10 µm for whole cell image and 2 µm for the boxed inset. 

The results demonstrate that Tn and Tg applications do not increase colocalization between 

PDI and RNF13 when compared to DMSO. Under the tested conditions, our results 

demonstrate that RNF13 WT and mutants L311S and L312P do not localize in the ER under 

basal or drug-induced stress conditions.  
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