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1. Supplementary Figure Legends

Supplementary Figure 1. Cell screening quantification. Cell proliferation rate obtained from N2
Cells at T72/ N2 cells at TO. Result equal to 1 implies cell survival, below 1 would indicate cell
death and higher to 1 cell proliferation. The data represents the meant SD of 3 independent
experiments. Tetracycline was used at 10uM. *p<0.01 between GFM1 Gal and Control Gal;

2p<0.01 between GFM1 Gal + Tetra and GFM1 Gal.

Supplementary Figure 2. Rank order of potency from tetracycline and derivatives. Cells were
seeded in glucose-rich medium. Antibiotic treatment was applied at the lowest concentration
and the dosage was progressively increased in order to avoid a sudden toxic effect (0,1 pM> 1
uM> 10 uM> 100 uM). Then a galactose screening was performed. Minocycline and doxycycline
are synthetic second generation tetracyclines with a specific function against certain infection
types and pathologies. Doxycycline presented a lower efficacy at promoting mutant GFM1 cells

survival in galactose; however, minocycline has an effect comparable to tetracycline.

Supplementary Figure 3. Mitochondrial protein expression and network in control and mutant
GFM1 fibroblasts. a Image analysis of Mitotracker DeepRed FM and mtCO2 in control and
mutant GFM1 cells. Control and mutant GFM1 fibroblasts were incubated with Mitotracker
DeepRed FM 100nM for 45minutes, then they were fixed and immunostained with anti-mtC0O2
(mitochondrial encoded complex IV subunit) or GFM1 (patient mutated protein) and examined
by fluorescence microscopy. Nuclei were revealed by 1 pg/ml Hoechst staining. b Colocalization
analyses were performed using softWoRx software. Three coverslips per condition were
analyzed. N=50 cells. Cells were specifically selected. Correlation plots are the mean of several
measures. *p<0.05 between control and mutant GFM1 cells; ?p<0.05 between non-treated
mutant GFM1 and treated mutant GFM1 cells. Tetracycline concentration was 10 uM. Scale

bar=15 pm.





Supplementary Figure 4. EF-G1 protein expression and mitochondrial network in control and
mutant GFM1 fibroblasts. a Image analysis of Mitotracker DeepRed FM and EF-GF1 in control
and mutant GFM1 cells. Control and mutant GFM1 fibroblasts were incubated with Mitotracker
DeepRed FM 100nM for 45minutes, then they were fixed and immunostained with anti-mtC0O2
(mitochondrial encoded complex IV subunit) or GFM1 (patient mutated protein) and examined
by fluorescence microscopy. Nuclei were revealed by Hoechst staining. Colocalization analysis
were performed using softWoRx software. b Fluorescence intensity assessment were performed
using softWoRx and Image) softwares. Three coverslips per condition were analyzed. N=50 cells.
Correlation plots are the representative of shown images. *p<0.05 between control and mutant
GFM1 cells; ?p<0.05 between non-treated mutant GFM1 and treated mutant GFM1 cells.

Tetracycline concentration was 10 uM. Scale bar=15 pm.

Supplementary Figure 5. Tetracycline effect on additional GFM1 and TSFM mutations. In an aim
to further corroborate the therapeutic efficacy of tetracycline, fibroblasts derived from three
additional patients bearing mutations on genes encoding proteins involved in the mitochondrial
protein elongation process were treated with the antibiotic. a MAGF1 and GAGF1 bear
heterozygous mutations on the GFM1 gene and TSFM, a homozygous mutation on the TSFM
gene (Patient’s information is shown on Material and methods section). Unlike MAGF1 and
GAGF1, TSFM cells showed no differences in protein expression levels with respect to control
cells. The effect of tetracycline treatment was similar in all the GFM1 mutant cells. Control and
patient cells were treated with 10uM tetracycline for 7 days. A representative actin band is
shown for each assay, although loading control was checked in every Western blot. b Band
densitometry of the Western blot. ¢ Normalization of band densitometry versus VDAC. Data
represents the meant SD of 3 separate experiments. *p<0.05 between control and mutant cells;

2<0.05 Between non-treated and treated cells. A.U., arbitrary units.





Supplementary Figure 6. Cell protein synthesis controls. a Cytosolic protein synthesis. Cells were
incubated with HPG 488 Alexa Fluor and Mitotracker DeepRed FM for 45 minutes, in addition
we added chloramphenicol 150 pug/ml to inhibit mitochondrial protein synthesis. Then, samples
were fixed and nuclei stained with Hoescht (1pg/ml). b Inhibition of total protein synthesis. Cells
were incubated with HPG 488 Alexa Fluor and Mitotracker DeepRed FM for 45minutes, in
addition we added chloramphenicol 150 pg/ml to inhibit mitochondrial protein synthesis and
cycloheximide 50ug/ml to inhibit cytosolic protein synthesis. Then, samples were fixed and
nuclei stained with Hoescht (1pg/ml). Tetracycline concentration was 10 uM. Scale bar: 3um.
Three coverslips per condition were analyzed. N=20 cells. Cells were specifically selected.

Pearson coefficient of correlation is represented in supplementary figure 7.

Supplementary Figure 7. Colocalization analysis of the FUNCAT assay. Pearson coefficient of
correlation were performed using the Imagel software. *p<0.05 between control and mutant

GFM1 cells; 2<0.05 Between non-treated mutant GFM1 and treated mutant GFM1 cells.

Supplementary Figure 8. Galactose screening of shATF5 (a) and shATF4 (b) cells. Cells were
seeded in a 24-well plate and counted 24h later (TO). Lentiviral particles were then added to the
indicated samples. According to the manufacturer’s protocol, after day 5 puromycin 2pug/ml was
applied to select the transfected cells. At day 7 the medium was changed to galactose and at
day 10 the final counting was performed (Tf). Cell proliferation rate was calculated: (Tf/T0).
Tetracycline concentration was 10 uM. *p<0.05 between control and mutant GFM1 cells;

?p<0.05 Between non-treated and treated cells

Supplementary Figure 9. Fluorescence quantification of figure 8. Analysis was performed using
the softWoRx and Image) softwares. Four ibidi plate wells per condition were analyzed. N=50
cells. *p<0.05 between control and mutant GFM1 cells; ?p<0.05 between non-treated mutant

GFM1 and treated mutant GFM1 cells. a.u; Arbitrary Units.





Supplementary Figure 10. General overview of gene expression after tetracycline treatment by
RNAseq. Heatmap of the relative expression of all differentially expressed genes in control cells
a and mutant GFM1 cells b. CL1, CL2, CL3 stands for Native Control. CLT1, CLT2, CLT3 stands for
Control plus tetracycline 10 uM treatment. F41, F42, F43 stands for mutant GFM1 cells in native
conditions. FAT3, F4T2, FT1 stands for mutant GFM1 cells plus tetracycline 10 uM treatment. ¢
Control vs Control + Tetracycline and d mutant GFM1 cells vs mutant GFM1 cells + Tetracycline;
volcano plot displaying the relationship between fold-change and p- values (represented as -log
p-adjusted). Genes differentially expressed with P adj<0.05 are highlighted in red. In order to
better interpret RNAseq results, genes were annotated using a functional classification scheme.
Two schemes were used: The Biological Process Ontology (BP) e which covers gene functions
and KEGG f which covers metabolic pathways. Enrichment Analysis was then performed to draw
out statistically meaningful, potentially interesting, biological themes derived from the gene-
based measurements. The results were the comparison between non-treated mutant GFM1

cells and mutant GFM1 tetracycline-treated cells.

Supplementary Figure 11. UPR™-related genes expression levels. Gene expression were
retrieved from the DESeq2 RNAseq differential expression analysis. DESeq2 provides methods
to test for differential expression by using negative binomial generalized linear models; the
estimates of dispersion and logarithmic fold changes incorporate data driven prior distributions.
Data was normalized versus control. ¥*p<0.05 between control and mutant GFM1 cells; ?p<0.05
between non-treated mutant GFM1 and treated mutant GFM1 cells; $p<0.05 between

untreated and treated control cells.





