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Supplementary Table S1.  

List of the selected GLUT1 missense variants, specifying the amino acid substitution on protein sequence (NP_006507.2), 

the nucleotide substitution found in the coding sequence (NM_006516.4), and the relative primer pairs used for 

mutagenesis experiments shown in the 5' to 3' direction. 
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Supplementary Table S2.  

Clinical and experimental features of the GLUT1 missense variants reported in this work. We reported classification of 

variants from clinical databases, namely ClinVar and HGMD, including associated phenotypes, localization in GLUT1 

protein domains, and functional evidence relevant to this work. 

 

 
a DM indicate variants classified as Disease-Mutation in HGMD 
b TM indicate variant localization in a TransMembrane alpha-helix, followed by the domain number 
c RBC, Red Blood Cells, refers to the cellular type in which reduced glucose uptake was observed  
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Supplementary Fig. S1.  

(A) Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in 

hCMEC/D3 cells transfected for 48 h with the following constructs: pEGFPN1-GLUT1-WT, pEGFPN1-GLUT1-R223P, 

pEGFPN1-GLUT1-R223W, and pEGFPN1-GLUT1-I404V. DAPI (blue) was used to visualize nuclei, cadherins staining 

(red) detected plasma membranes. Images are maximum intensity projections of z-stacks. Scale bars 10 µm. (B) 

Quantification of colocalization between GLUT1-EGFP and cadherins signals. For each experimental condition, 

Pearson’s correlation coefficient (PCC) was calculated within the areas of colocalization using Fiji. PCC was recorded 

for each cell and reported as mean ± sem on 30 cells. Differences between WT and mutants were analyzed by unpaired 

Student’s t-test. *p<0.01 
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Supplementary Fig. S2. 

(A) Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in 

hCMEC/D3 cells transfected for 48 h with the following constructs: pEGFPN1-GLUT1-WT, pEGFPN1-GLUT1-R153C, 

pEGFPN1-GLUT1-R126L, pEGFPN1-GLUT1-N34S, pEGFPN1-GLUT1-Q283R, and pEGFPN1-GLUT1-P485L. 

DAPI (blue) was used to visualize nuclei, Calreticulin staining (red) detected endoplasmic reticulum. Images are 

maximum intensity projections of z-stacks. Scale bars 10 µm. (B) Representative images of immunofluorescence (IF) 

staining detecting GLUT1-EGFP localization (green) in hCMEC/D3 cells transfected for 48 h with the following 

constructs: pEGFPN1-GLUT1-WT, pEGFPN1-GLUT1-R223P, pEGFPN1-GLUT1-R223W, and pEGFPN1-GLUT1-

I404V. DAPI (blue) was used to visualize nuclei, Calreticulin staining (red) detected endoplasmic reticulum. Images are 

maximum intensity projections of z-stacks. Scale bars 10 µm. 
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Supplementary Fig. S3.  

Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in hCMEC/D3 

cells transfected for 48 h with the following constructs: pEGFPN1-GLUT1-WT, pEGFPN1-GLUT1-I404V, pEGFPN1-

GLUT1-R126L, pEGFPN1-GLUT1-R223P, and pEGFPN1-GLUT1-R223W. DAPI (blue) was used to visualize nuclei, 

Golgin-97 staining (red) detected Golgi apparatus. Images are maximum intensity projections of z-stacks. Scale bars 10 

µm. 
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Supplementary Fig. S4.  

Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in hCMEC/D3 

cells transfected for 48 h with the following constructs: pEGFPN1-GLUT1-WT, pEGFPN1-GLUT1-I404V, pEGFPN1-

GLUT1-R126L, pEGFPN1-GLUT1-R223P, and pEGFPN1-GLUT1-R223W. DAPI (blue) was used to visualize nuclei, 

RAB5 staining (red) detected early endosomes. Images are maximum intensity projections of z-stacks. Scale bars 10 µm. 
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Supplementary Fig. S5.  

(A) Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in 

hCMEC/D3 cells transfected for 48 h with the following constructs: pEGFPN1-GLUT1-WT, pEGFPN1-GLUT1-R153C, 

pEGFPN1-GLUT1-R126L, pEGFPN1-GLUT1-N34S, pEGFPN1-GLUT1-Q283R, and pEGFPN1-GLUT1-P485L. 

DAPI (blue) was used to visualize nuclei, RAB7 staining (red) detected late endosomes. Images are maximum intensity 

projections of z-stacks. Scale bars 10 µm. (B) Representative images of immunofluorescence (IF) staining detecting 

GLUT1-EGFP localization (green) in hCMEC/D3 cells transfected for 48 h with the following constructs: pEGFPN1-

GLUT1-WT, pEGFPN1-GLUT1-R223P, pEGFPN1-GLUT1-R223W, and pEGFPN1-GLUT1-I404V. DAPI (blue) was 

used to visualize nuclei, RAB7 staining (red) detected late endosomes. Images are maximum intensity projections of z-

stacks. Scale bars 10 µm. 
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Supplementary Fig. S6.  

(A) Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in 

hCMEC/D3 cells transfected for 48 h with the following constructs: pEGFPN1-GLUT1-WT, pEGFPN1-GLUT1-R223P, 

pEGFPN1-GLUT1-R223W, and pEGFPN1-GLUT1-I404V. DAPI (blue) was used to visualize nuclei, LAMP1 staining 

(red) detected lysosomes. Images are maximum intensity projections of z-stacks. Scale bars 10 µm. (B) Quantification of 

colocalization between GLUT1-EGFP and LAMP1 signals. For each experimental condition, Pearson’s correlation 

coefficient (PCC) was calculated within the areas of colocalization using Fiji. PCC was recorded for each cell and reported 

as mean ± sem on 30 cells. Differences between WT and mutants were analyzed by unpaired Student’s t-test. *p<0.01 
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Supplementary Fig. S7.  

(A) Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in HeLa 

cells transfected for 48 h with the following constructs: pEGFPN1-GLUT1-WT, pEGFPN1-GLUT1-R153C, pEGFPN1-
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GLUT1-N34S, pEGFPN1-GLUT1-Q283R, and pEGFPN1-GLUT1-P485L. DAPI (blue) was used to visualize nuclei, 

cadherins staining (red) detected plasma membranes. Images are maximum intensity projections of z-stacks. Scale bars 

10 µm. (B) Quantification of colocalization between GLUT1-EGFP and cadherins signals. For each experimental 

condition, Pearson’s correlation coefficient (PCC) was calculated within the areas of colocalization using Fiji. PCC was 

recorded for each cell and reported as mean ± sem on 30 cells. Differences between WT and mutants (R153C, N34S, 

Q283R, P485L) were analyzed by unpaired Student’s t-test. *p<0.01 
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Supplementary Fig. S8.  

(A). Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in HeLa 

cells transfected for 48 h with the following constructs: pEGFPN1-GLUT1-WT, pEGFPN1-GLUT1-R153C, pEGFPN1-
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GLUT1-N34S, pEGFPN1-GLUT1-Q283R, and pEGFPN1-GLUT1-P485L. DAPI (blue) was used to visualize nuclei, 

LAMP1 staining (red) detected lysosomes. Images are maximum intensity projections of z-stacks. Scale bars 10 µm. (B) 

Quantification of colocalization between GLUT1-EGFP and LAMP1 signals. For each experimental condition, Pearson’s 

correlation coefficient (PCC) was calculated within the areas of colocalization using Fiji. PCC was recorded for each cell 

and reported as mean ± sem on 30 cells. Differences between WT and mutants (R153C, N34S, Q283R, P485L) were 

analyzed by unpaired Student’s t-test. *p<0.01 
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Supplementary Fig. S9.  

(A) Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in HeLa 

cells transfected for 48 h with the following constructs: pEGFPN1-GLUT1-WT, pEGFPN1-GLUT1-R153C, pEGFPN1-
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GLUT1-N34S, pEGFPN1-GLUT1-Q283R, and pEGFPN1-GLUT1-P485L. DAPI (blue) was used to visualize nuclei, 

RAB5 staining (red) detected early endosomes. Images are maximum intensity projections of z-stacks. Scale bars 10 µm. 

(B) Quantification of colocalization between GLUT1-EGFP and RAB5 signals. For each experimental condition, 

Pearson’s correlation coefficient (PCC) was calculated within the areas of colocalization using Fiji. PCC was recorded 

for each cell and reported as mean ± sem on 30 cells. Differences between WT and mutants (R153C, N34S, Q283R, 

P485L) were analyzed by unpaired Student’s t-test. *p<0.01 
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Supplementary Fig. S10.  

(A) Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in HeLa 

cells transfected with pEGFPN1-GLUT1-WT, subjected to glucose deprivation for 24 h and then stopped (t0) or shifted 

towards different glucose concentrations (5 mM, 15 mM, 25 mM) for 24 h. DAPI (blue) was used to visualize nuclei, 

LAMP1 staining (red) detected lysosomes. Images are maximum intensity projections of z-stacks. Scale bars 10 µm. (B) 

Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in HeLa cells 

transfected with pEGFPN1-GLUT1-R153C, subjected to glucose deprivation for 24 h and then stopped (t0) or shifted 

towards different glucose concentrations (5 mM, 15 mM, 25 mM) for 24 h. DAPI (blue) was used to visualize nuclei, 

LAMP1 staining (red) detected lysosomes. Images are maximum intensity projections of z-stacks. Scale bars 10 µm. (C) 

Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in HeLa cells 

transfected with pEGFPN1-GLUT1-N34S, subjected to glucose deprivation for 24 h and then stopped (t0) or shifted 

towards different glucose concentrations (5 mM, 15 mM, 25 mM) for 24 h. DAPI (blue) was used to visualize nuclei, 

LAMP1 staining (red) detected lysosomes. Images are maximum intensity projections of z-stacks. Scale bars 10 µm. (D) 

Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in HeLa cells 

transfected with pEGFPN1-GLUT1-Q283R, subjected to glucose deprivation for 24 h and then stopped (t0) or shifted 

towards different glucose concentrations (5 mM, 15 mM, 25 mM) for 24 h. DAPI (blue) was used to visualize nuclei, 

LAMP1 staining (red) detected lysosomes. Images are maximum intensity projections of z-stacks. Scale bars 10 µm. (E) 

Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in HeLa cells 

transfected with pEGFPN1-GLUT1-P485L, subjected to glucose deprivation for 24 h and then stopped (t0) or shifted 

towards different glucose concentrations (5 mM, 15 mM, 25 mM) for 24 h. DAPI (blue) was used to visualize nuclei, 

LAMP1 staining (red) detected lysosomes. Images are maximum intensity projections of z-stacks. Scale bars 10 µm. 
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Supplementary Fig. S11.  

Representative images of immunofluorescence (IF) staining detecting GLUT1-EGFP localization (green) in hCMEC/D3 

cells transfected for 24 h with pEGFPN1-GLUT1-WT and pEGFPN1-GLUT1-R153C constructs after chloroquine (CQ) 

treatment for 2 h or under control condition (CTRL). DAPI (blue) was used to visualize nuclei, LAMP1 (red) and LC3 

(magenta) stainings detected lysosomes and autophagosomes, respectively. Images are maximum intensity projections of 

z-stacks. Scale bars 10 µm. 


