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SUPPLEMENTARY DISCUSSION

A working model of the signaling pathways operating in MTO1- and
GTPBP3-defective cells

There are a growing number of mechanisms which allow for the activation of
HIF-1 under normal oxygen conditions'#. We propose that the MTO1 deficiency
activates the expression of HIF-1 by a still unknown mechanism (Fig. S16). HIF-
1 could promote both down-regulation of PPARy and SREBP1c as well as
AMPK inactivation through the action of DEC1/Stra13, as this protein has been
shown to repress the PPARy2 promoter® and SREBP-1c transcription®, and to
negatively regulate AMPK activity via LKB1’. In fact, we observed an increase
of DEC1 protein levels in MTO1-depleted cells (Fig. S10B). Down-regulation of
PPARy through HIF-1 activation could lead to down-regulation of UCP2 in
MTO1-defective cells (as several works support that PPARYy is involved in UCP2
regulation; see for example®®) and, accordingly, affect mitochondrial
metabolism. Notably, HIF-1 has been shown to enhance glycolysis through
transactivation of genes encoding glucose transporters (e.g., GLUT1) and
glycolytic enzymes (e.g., LDHA), and to regulate mitochondrial metabolism
through several mechanisms, including induction of PDK4 expression and
mechanisms affecting assembly and activity of respiratory complexes'®-'2.
Moreover, HIF-1 reprograms lipid metabolism by inducing lipid droplet
accumulation, stimulating fatty acid (FA) uptake (e.g. CD36), and inhibiting
mitochondrial FA oxidation by means of several mechanisms, including
suppression of MCAD and LCAD expression through inhibition of the c-
MYC—PGC-1B axis' 3. Our transcriptional study of metabolism genes in
MTO1 fibroblasts show that some HIF-1-responsive genes are induced in these
cells (Fig. 7A).

In GTPBP3-depleted cells, we have observed an increase in protein
levels of PPARy (Fig. 4D) and UCP2 (Fig. 3l), but no change in the HIF-1a
protein levels (Fig. 6H) despite three HIF-1-responsive genes (VEGF, PDGF2
and DEC1) are down-regulated in GTPBP3-depleted cells (Fig. 61 and Fig.

S10A). Considering that the interaction of HIF-1 with the transcriptional
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coactivator p300/CBP is necessary for the expression of the HIF-1-responsive
genes’, and that some proteins (e.g., CITED2, CITED4 and p35srj) control the
access of HIF-1 to p300/CBP'>'6, we suspect that transactivation of basally
expressed HIF-1 is inhibited by some p300/CBP binding protein in the GTPBP3-
depleted cells. It has been proposed that p35srj may regulate HIF-1
transactivation by controlling access of HIF-1 to p300/CBP, and may keep a
significant portion of p300/CBP available for interaction with other transcription
factors'®. Therefore, p35srj (or other protein) could carry out this role in
GTPBP3-depleted cells. Interestingly, SREBP-1c has been reported to be
acetylated at K289 and K309 by p300/CBP under certain conditions, which
increases its stability!”. Therefore, PPARy could be activated through SREBP-
1c (or other pathways) in GTPBP3-depleted cells and be responsible for
induction of UCP2. Our data indicate that GTPBP3 silenced 143B cells
exhibited increased OCR when respiration was sustained by either FA oxidation
(via the EFT complex) or succinate (via complex Il) (Fig. 7B and 7C). Therefore,
it is intriguing why the ATPase activity of complex V was found to be increased
in GTPBP3 stably-silenced HEK293 cells'®. We have proposed that a reverse
operation of complex V could be aimed at preventing a drastic drop of the
membrane potential due to UCP2 activity'®. Although the role of UCP2 as an
uncoupling protein is controversial, future research should investigate whether
the ATPase activity of complex V is also increased in 143B cells after knocking
down GTPBP3 expression and, if so, whether there is a relationship between
such an increase and the UCP2 induction.

Currently, the retrograde signals produced by the MTO1 and GTPBP3
deficiencies are unclear, but they could be related to the stress caused by each
defect on mitochondrial translation and OXPHOS function. The different cell
responses to each deficiency observed in this work strongly suggest that one of
the two proteins, likely MTO1, has an additional function besides mt-tRNA
modification, which could also be involved in mitochondrial translation. If so, the
translational stress and, consequently, the resulting retrograde signaling could
be different between GTPBP3- and MTO1-defective cells. It has been reported
that the activation of cell responses to an impairment of mitochondrial
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translation precedes respiratory chain deficiency'. The initial signal for this
activation seems to be a significant buildup of unfolded and/or unassembled
OXPHOS subunits leading to impairment of mitochondrial proteostasis, which
generates a nuclear response. We speculate that the unfolded or unassembled
OXPHOS subunits may be different in GTPBP3- and MTO1-deficient, which
could produce different retrograde signaling and different modulation of the HIF-
PPARy-UCP2-AMPK axis. In addition, the MTO1 and GTPBP3 defects could
also affect differently the OXPHOS function and, thus, the homeostasis of
metabolites such as ROS, Ca?*, ADP/ATP, and NAD/NADH, which modulate
retrograde signaling pathways?°. In fact, we have found that the MTO1-defect is
associated with decreased complex | and IV levels (Figure 2D), while stable
knock-down of GTPBP3 decreased only complex | levels'® a features that
could be related to the different ability of the two type of defective cells to use
reduced equivalent coming from several sources (Figure 7, B and C). The effect
of the GTPBP3 and MTO1 defects on the OXPHOS complexes can be a result
of both the role played by each protein in mitochondrial translation and the
nuclear response to each defect. In this respect, it should be mentioned that we
have reported a decreased expression of the NDUFAF3 and NDUFAF4
complex | assembly factors in the GTPBP3-depleted cells, which could be
partially responsible for the decrease in the complex | levels exhibited by these

cells’s,
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Figure S1. The clinical mutation p.Arg464Cys abrogates the tRNA modification
activity of the E. coli MnmG protein. (A) HPLC analysis of the nucleoside composition
of total tRNA extracted from a wild-type strain (MG1655) or a null mnmG mutant strain
(1C5241) carrying either pBAD22 (IC5241/pBAD22) or its derivative plasmids, which
express, under the control of the arabinose inducible promoter Pg,pn, the wild type
(1C5241/pIC1180) or mutant (IC5241/pIC1750) MnmG protein. The strains were grown in
LBT with (+) or without (-) 0.2% ARA (L-arabinose) at 37C° for 2.5 h before being
processed. The nucleosides were monitored at 314 nm to maximize the detection of
thiolated nucleosides. The relevant nucleosides at position 34 (mnm5s2U and s2U) and
position 8 (s*U) of tRNAs are indicated with arrows. AU, absorbance units. The HPLC
analysis indicates that, both in the presence or absence of the inducer arabinose, the
mutant MnmG protein expressed by plC1750 was unable to modify E. coli tRNAs. (B)
Representative immunoblots of MnmG in the indicated strains grown in the absence (-
ARA) or presence (+ARA) as indicated above. Fifty ug of total proteins were loaded in
each well. Size of the molecular weight marker is in kDa. The membranes were also
probed with an antibody against GroEL, which was used as a loading control. The
scatter plot shows the densitometric analysis of MnmG normalized to GroEL and
represented as fold change relative to the data from MG1655. Data represent the means
+ SD from 2 independent determinations. S
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Figure S2. Transient silencing of MTO1 in osteosarcoma 143B cells. (A) gRT-PCR
analysis of MTO71 mRNA expression in MTO1 siRNA1- and MTO1 siRNA 2-transfected
cells. (B) Western blot analysis of MTO1 expression in MTO1 siRNA1-, MTO1 siRNA 2-
and NC (negative control) siRNA-transfected cells. The membranes were also probed
with an antibody against porin, which was used as a loading control. The scatter plot
shows the densitometric analysis of MTO1 normalized to porin. All data are the mean +
SD of at least three independent biological replicates and are expressed as fold change
respect to the NC values. Differences from NC values were found to be statistically
significant at *p<0.05, **p<0.01 and ***p<0.001.



MTO1 HSP60 Merge

GTPBP3 HSP60 Merge

Figure S3. p.Arg464Cys mutation does not alter the mitochondrial localization of
MTO1. HelLa cell lines were transiently transfected with pCR3.1, pCR3.1-MTO1,
pCR3.1-MTO1mut and pCR3.1-GTPBP3. Intracellular distribution of MTO1, MTO1mut
and GTPBP3 proteins was revealed by the reaction with monoclonal primary antibody
against 6xHis and the use of specific Alexa Fluor-488 (green fluorescence). The
expression of HSP60 (Mitochondrial protein) in the same cells was assessed by the
application of monoclonal antibody against HSP60 and the use of specific Alexa Fluor-
594 (red fluorescence). Right panels show merged images for HSP60 dye and
endogenously expressed protein MTO1, MTO1mut and GTPBP3 in HelLa cells. Yellow
color shows colocalization of HS60 with MTO1, MTO1mut and GTPBP3. Nuclei (Blue)
were visualized by DAPI staining. These images are representative of 3 separate

experiments.
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Figure S4. Reduced steady-state levels of OXPHOS subunits in MTO1 fibroblasts.
Representative immunoblots of the OXPHOS subunits ND6 and NDUFB8 (Complex 1),
SDHA (Complex II), COXI and COXIV (Complex IV) and B-subunit (Complex V) in WT HF
and MTO1 HF. The membranes were also probed with an antibody against porin, which
was used as a loading control. The scatter plot shows the densitometric analysis of
OXPHOS subunits normalized to porin and represented as fold change relative to WT.
Data represent the means £ SD from at least 3 independent determinations. Differences
from WT values were found to be statistically significant at *p<0.05, **p<0.01 and
***p<0.001. n.s: non-significant differences.
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Figure S5. Effect of MTO1 deficiency on membrane potential, ROS production and
antioxidant response. (A and D) Determination of mitochondrial membrane potential in
MTO1 human fibroblasts (MTO1 HF) (A), and MTO1-silenced 143B cells (D). (B and E)
Determination of ROS in MTO1 HF (B) and MTO1-silenced 143B cells treated (+) or not
(-) for 2 h with 0.3 mM H202 (E). (C and F) gRT-PCR analysis of Thioredoxin-1 (THRX1),
Thioredoxin-2 (THRX2), Peroxiredoxin-3 (PRDX3) and Peroxiredoxin-5 (PRDX5) mRNA
expression in MTO1 HF (C), and MTO1-silenced 143B cells (F). All data are the mean +
SD of at least three different experiments and are expressed as fold change respect to
the WT fibroblasts values (A-C) or to NC (negative control siRNA-transfected cells) values
(D-F). Differences from control values were found to be statistically significant at *p<0.05,
**p<0.01. n.s.: non-significant differences.
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Figure S6. Transient silencing of GTPBP3 in osteosarcoma 143B cells. (A) gRT-PCR
analysis of GTPBP3 mRNA in GTPBP3 siRNA1- and GTPBP3 siRNA 2-transfected cells. (B)
Representative immunoblots of GTPBP3 in GTPBP3 siRNA1-, GTPBP3 siRNA 2- and NC
siRNA-transfected cells. Porin was used as a loading control. The scatter plot shows the
densitometric analysis of GTPBP3 normalized to porin. Data represent the means + SD from
at least 3 independent determinations and are expressed as fold change respect to NC.
Differences from NC values were found to be statistically significant at *p<0.05 and
***p<0.001.
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Figure S7. PPARYy expression is not affected by Rosiglitazone treatment. Representative
immunoblot of PPARy in WT and MTO1 HF, treated or not with 5 uM rosiglitazone (RGZ) for
1h. Porin was used as a loading control. The scatter plots show the densitometric analysis of
PPARy normalized to porin and represented as fold change relative to WT values. Data
represent the means £ SD from 3 independent determinations and are expressed as fold

change respect to WT HF values. n.s.: non-significant differences.
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Figure S8. Reduction of the UCP2 expression in MTO1 HF does not depend on
PPARRB/S. gRT-PCR of UCP2 mRNA expression in MTO1 human fibroblasts (MTO1 HF),
treated or not with 5 uM GSK0660, a PPARB/d antagonist, for 24h. Data represent the means
+ SD from 3 independent determinations and are expressed as fold change respect to WT HF
values. n.s.: non-significant differences.
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Figure S9. Modulation of the PPARy-UCP2-AMPK axis by HIF-1. (A) gRT-PCR analysis of
the UCP2 and PDGF2 mRNA expression in WT and MTO1 HF, treated or not with 25 uM PX-
478 (HIF-1 inhibitor) for 24h. Data are represented as fold change respect to untreated WT
HF values. (B) Representative immunoblots of phosphor-Thr172-AMPKa and AMPKa in WT
and MTO1 HF, treated or not with 25 uM PX-478 for 24h. AMPKa was used as a loading
control. The scatter plot shows densitometric analysis of phosphor-Thr172-AMPKa normalized
to AMPKa, and represented as fold change relative to untreated WT HF values. (C)
Representative immunoblots of HIF-1, phosphor-Thr172-AMPKa, AMPKa, PPARy and UCP2
in HIF1 siRNA 1-, HIF1 siRNA 2- and NC siRNA-transfected 143B cells. Porin and AMPKa
were used as loading controls. The scatter plot shows densitometric analysis of HIF-1, PPARy
and UCP2 normalized to porin and phosphor-Thr172-AMPKa normalized to AMPKa, and
represented as fold change relative to NC. Data represent the means + SD from at least 3
independent determinations and are expressed as fold change respect to NC. Differences
from control values were found to be statistically significant at *p<0.05, **p<0.01 and
***p<0.001. n.s.: non-significant differences. 312
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Figure S10. DEC1 expression in GTPBP3 and MTO1 knock-down cells. (A and B)
Representative immunoblots of DEC1 in GTPBP3 siRNA 1-, GTPBP3 siRNA 2- and NC
siRNA-transfected 143B cells (A), and in MTO1 siRNA 1-, MTO1 siRNA 2- and NC siRNA-
transfected 143B cells (B). Porin was used as loading control. The scatter plot shows
densitometric analysis of DEC1 normalized to porin, and represented as fold change relative
to NC values. All data are the mean + SD of at least three different experiments. Differences
from control values were found to be statistically significant at *p<0.05 and **p<0.01.
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Figure S12. Expression profile of metabolism genes in MTO1-defective cells. (A and B)
Representative immunoblots of PDK4 in WT and MTO1 HF (A), and in MTO1-silenced 143B
cells (B). Porin was used as a loading control. The scatter plots show the densitometric
analysis of PDK4 normalized to porin and represented as fold change relative to WT or NC
values. (C and D) Representative immunoblots of ACC (C) and FAS (D) in WT and MTO1 HF.
The membranes were also probed with an antibody against porin, which was used as a
loading control. The scatter plots show the densitometric analysis of ACC and FAS normalized
to porin and represented as fold change relative to WT. All data are the mean + SD of at least
three different experiments. Differences from WT or NC values were found to be statistically

significant at *p<0.05 and ***p<0.001. NC siRNA: negative control siRNA.
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Figure S13. Expression of SREBP-1c, PDK4 and CPT1b in MTO1 fibroblasts. (A) qRT-
PCR analysis of SREBP-1c mRNA expression in MTO1 human fibroblasts (MTO1 HF). (B)
gRT-PCR analysis of PDK4 and CPT1b mRNA expression in MTO1 HF treated or not with 5
uM GSK0660 (PPARR antagonist) for 24 h. Data represent the means + SD from at least 3
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Figure S14. AICAR treatment reduces lipid accumulation in MTO1 fibroblasts. (A)
Representative microscope pics of intracellular lipid droplets stained with Oil Red O (ORO) in
wild-type (WT HF) and MTO1 (MTO1 HF) human fibroblasts under normal conditions (top
panels) and treated with 1mM AICAR for 1h (bottom panels). (B) Ratio of cells with lipid
droplets (red) in relation to the total number of cells. Results are expressed as fold change
relative to WT HF. Data represent the means * SD from at least 3 independent
determinations. Differences from WT HF values were found to be statistically significant at
**p<0.01 and ***p<0.001.
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Figure S16. A working model of the signaling pathways operating in MTO1- and
GTPBP3-defective cells. Dashed lines indicate that the link may be no direct.
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Figure S17. Full-length Northern blots of mt-tRNAYs and mt-tRNAYa molecules after in vitro
angiogenin (ANG) digestion of small RNAs purified from WT HF and MTO1 HF (shown in Fig.

1A), and from MTO1 siRNA 1- and Negative Control (NC) siRNA-transfected cells (shown in
Fig. 1B) for 1, 2 and 3 h.
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Figure S18. Full-length Western blots of MTO1 and Porin in wild-type (WT HF) and MTO1
(MTO1 HF) human fibroblasts (shown in Fig. 1D). The recognition of the MTO1 band by the
anti-MTO1 antibody has been previously demostrated by MTO1 silencing?'. The full-length
membrane was cut and incubated with the respective antibody.
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Figure S19. Full-length Western blots of Figures 2A and 2B. The full-length membrane was

cut and incubated with the indicated antibody.
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Figure S20. Full-length Western blots of Figures 2B and 2C. Representative blots from
independent experiments are shown. The presence of additional bands besides the expected
one (highlighted with a rectangle) after the incubation with a specific antibody is due to
previous antibody incubations. A blot of CllII with less exposure time is shown at the bottom.
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Figure S21. Full-length western blots of phospho-Thr172-AMPKa, AMPKa, UCP2 and Porin
in wild-type (WT HF) and MTO1 (MTO1 HF) human fibroblasts (shown in Fig. 3A), in MTO1
siRNA1-, MTO1 siRNA 2- and NC siRNA-transfected cells (shown in Fig. 3E), and in GTPBP3
siRNA1-, GTPBP3 siRNA 2- and NC siRNA-transfected cells (shown in Fig. 31). The full-length
membrane was cut and incubated with the indicated antibody.
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Figure S22. Full-length Western blots of PPARy in WT and MTO1 HF (shown in Fig.4B), in
MTO1 siRNA1-, MTO1 siRNA 2- and NC siRNA-transfected cells (shown in Fig. 4C), and in
GTPBP3 siRNA1-, GTPBP3 siRNA 2- and NC siRNA-transfected cells (shown in Fig. 4D).
The full-length membrane was cut and incubated with the respective antibody.
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Figure S23. Full-length Western blots of phosphor-Thr172-AMPKa, AMPKa, UCP2 and Porin
in WT and MTO1 HF, treated or not with 5 uM RGZ (shown in Fig. 5B) or 1 mM AICAR for 1h
(shown in Fig. 5C). The full-length membrane was cut and incubated with the indicated

antibody.
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Figure S24. Full-length Western blots of HIF1a and DEC1 in WT, MTO1 HF (A), in MTO1
siRNA 1-, MTO1 siRNA-2 and NC siRNA-transfected cells (B), and in GTPBP3 siRNA-1,
GTPBP3 siRNA-2 and NC siRNA-transfected cells (shown in Fig. 6). The full-length
membrane was cut and incubated with the indicated antibody.
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Table S1. In vivo complementation analysis of the wild-type and mutant MnmG
proteins. HPLC analysis of the nucleoside composition from bulk tRNA purified from the
E.coli strains MG1655 (wild-type) and 1C5241 (mnmG::Tn10), which was transformed with
the empty plasmid (pBAD22), or plC1180 (pBAD22 expressing the MnmG wild-type
protein), or plC1750 (pBAD22 expressing MnmG-Arg427Cys). 2Levels of nucleoside s2U
detected in the HPLC analysis. —~ARA and +ARA indicate, respectively, the absence or
presence of the inducer arabinose in the growth medium. s? is the modification that
remains in U34 (at position 2) in the absence of the MnmG-dependent modification (at
position 5). s* is a nucleoside independent of the MnmG activity and used herein as a
reference. The numbers are calculated as the absorbance of s?U relative to the
absorbance of s*U at 314 nm and are the mean from at least two independent
experiments. The asterisks indicate that s2U was undetectable since U34 was fully
modified at both position 2 and 5 (predominant nucleoside: mnmb5s2U).

Strain/plasmid MnmG protein s2U/s*U ratio?
- ARA +ARA
MG1655 Wild type 0.000* 0.000*
IC5241/pBAD22 None 0.023 0.030
1C5241/pIC1180 Flag-MnmG 0.007 0.000*
1IC5241/pIC1750 Arg464Cys 0.025 0.030
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Table S2. Enzymatic activity of Respiratory Chain Complexes in the muscle biopsy
of the MTO1 patient. *Activity of citrate synthase (CS) and the specified complex
normalized to total citrate synthase activity (U/cU CS).

Activity* Decision level*
Citrate synthase (CS) 2372.7 U/L 900
Complexl/CS ... 10
Complex 1l/CS 9.7 4.5
Complex lllI/CS 18.1 31
Complex IV/ICS 12.7 30
Complex I+III/CS 52 16
Complex II+1l/CS 11.9 4.5
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Table S3. List of the oligonucleotide sequences used in this work.

Fw and Rv denote forward and reverse primer, respectively.

Oligonucleotides

Gene name name Sequence (5'—3’) Assay
GTPBP3 GTPBP3-Sab GTPBP3 SaBioscience RTzqPCR primer gRT-PCR
assay

MTO1-Fw CCTGAAGGAATGGATTCTGAC gRT-PCR

MTO1 MTO1-Rv GCTGCAGCTTCCTCATAACC gRT-PCR

ACTB ACTB-Fw TGAGCGCGGCTACAGCTT gRT-PCR

ACTB-Rv TCCTTAATGTCACGCACGATT gRT-PCR

Thioxiredoxin-1 Th i.oxi'redoxi.n-1 -Fw GCCTTGCAAAATGATCAAGC gRT-PCR

Thioxiredoxin-1-Rv TTGGCTCCAGAAAATTCACC gRT-PCR

L. . Thioxiredoxin-2-Fw CGCCATTGAGTATGAGGTGTCA gRT-PCR
Thioxiredoxin-2 — -

Thioxiredoxin-2-Rv CCACCACGTCCCCATTCTT gRT-PCR

. . Peroxiredoxin-3-Fw GGCGTTCCAGTATGTAGAAACACA gRT-PCR
Peroxiredoxin-3 - -

Peroxiredoxin-3-Rv GCTGGACTTGGCTTGATCGT gRT-PCR

. . Peroxiredoxin-5-Fw CAAGGCGGAAGGCAAGGT gRT-PCR
Peroxiredoxin-5 - -

Peroxiredoxin-5-Rv CACCAGCGAATCATCTAGTAATAAGTCT gRT-PCR

ucP2 UCP2-Fw CATCGGCCTGTATGATTCTG gRT-PCR

UCP2-Rv TGGAATCGGACCTTTACCAC gRT-PCR

PPAR PPARa-Fw CTTCAACATGAACAAGGTCAAAGC gRT-PCR

PPARa-Rv AGCCATACACAGTGTCTCCATATCA gRT-PCR

PPAR-A PPARRB-Fw TCAGAAGAAGAACCGCAAC gRT-PCR

PPARR-Rv TAGGCATTGTAGATGTGCTTGG gRT-PCR

PPARY-Fw GAAACTTCAAGAGTACCAAAGTGCAA gRT-PCR

PPAR-y PPARY-Rv AGGCTTATTGTAGAGCTGAGTCTTCTC gRT-PCR

GLUT1 GLUT1-Fw CATCAACGCTGTCTTCTATTACTC gRT-PCR

GLUT1-Rv ATGCTCAGATAGGACATCCA gRT-PCR

PFK1-Fw GCCGACTGGGTTTTTATTCCT gRT-PCR

PFK1 PFK1-Rv ACGAGAACCACGGGTCCTT gRT-PCR

LDHA LDHA-Fw GCCTGTATGGAGTGGAATGAA gRT-PCR

LDHA-Rv CCAGGATGTGTAGCCTTTGAG gRT-PCR

LDHB LDHB-Fw GGGAAAGTCTCTGGCTGATGAA gRT-PCR

LDHB-Rv CTGTCACAGAGTAATCTTTATCGGC gRT-PCR

PDK4-Fw GGGTCTCAATAGTGTCACC gRT-PCR

PDK4 PDK4-Rv GTGGGCCTGGGCATTTAGCA gRT-PCR

MPCA MPC1-Fw TGACATTCATGAGATTTGCCTACA gRT-PCR

MPC1-Rv TGAGCTGGGCTACTTCATTTGTT gRT-PCR

CD36 CD36-Fw TGCCTCTCCAGTTGAAAACC gRT-PCR

CD36-Rv CACAGGTCTCCCTTCTTTGC gRT-PCR

FABP3-Fw ACTTGTGCGGGAGCTAATTG gRT-PCR

FABP3 FABP3-Rv TAAGTGCGAGTGCAAACTGC gRT-PCR

CPT1a-Fw TCCTTCCAACTCACATTCAG gRT-PCR

CPTia CPT1a-Rv GGTGTCTGTCTCCTCTCC gRT-PCR

CPT1b CPT1b-Fw GGTCGACTTCCAGCTCAGTC gRT-PCR

CPT1b-Rv CAGGAGGAACCCACTGTTGT gRT-PCR

LCAD LCAD-Fw AAGTGATGTTGTGATTGTAGTTG gRT-PCR
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LCAD-Rv GAATAGTTCTGCGGTATCCTG gRT-PCR
MCAD MCAD-Fw AATTAGTGAAGAATTGGCTTATGG gRT-PCR
MCAD-Rv ACATCAATGGCTCCTCAGTC gRT-PCR
HADH HADH-Fw AGGGGAAGGTCATCATTGTG gRT-PCR
HADH-Rv TGGAGGATTCGGATGACTTC gRT-PCR
ACC-FW GCCTCTTCCTGACAAACGAG gRT-PCR
Acc ACC-Rv TCCATACGCCTGAAACATGA gRT-PCR
FAS-Fw TATGCTTCTTCGTGCAGCAGTT gRT-PCR
FAS FAS-Rv GCTGCCACACGCTCCTCTAG gRT-PCR
ASCT2 ASCT2-Fw GAGGAATATCACCGGAACCA gRT-PCR
ASCT2-Rv AGGATGTTCATCCCCTCCA gRT-PCR
SN2-Fw GAGTTGCGGCCACTTCAG gRT-PCR
SN2 SN2-Rv TCCATTCATCTTTGGATCCTG gRT-PCR
GLS-Fw GCATACACTGGAGATGTGTCTGC gRT-PCR
GLs GLS-Rv TGTCCAAAGTGTAGTGCTTCATCC gRT-PCR
VEGF-Fw TTGCTGCTCTACCTCCAC gRT-PCR
VEGF VEGF-Rv GATGTCCACCAGGGTCTC gRT-PCR
PDGF2-Fw TCTGCTGCTACCTGCGTCTG gRT-PCR
PDGF2 PDGF2-Rv AGAGTGGGAGCGGGTCAT gRT-PCR
SREBP-1C-Fw ACAGCCCACAACGCCATT gRT-PCR
SREBP-1c SREBP-1C-Rv TGCGCAAGACAGCAGATTT gRT-PCR
HIF-1a HIF-1a-Fw AAGGTATTGCACTGCACAGG gRT-PCR
HIF-1a-Rv AAATCAGCACCAAGCAGGTC gRT-PCR
DEC1 DEC1-Fw CCTTGAAGCATGTGAAAGCA gRT-PCR
DEC1-Rv GCTTGGCCAGATACTGAAGC gRT-PCR
COX II-Fw CGATCCCTCCCTTACCATCA MIDNA copy number
COX I quantification
mtDNA copy number
COXII-Rv CCGTAGTCGGTGTACTCGTAGGT e .
quantification
SDHA-Fw TCTCCAGTGGCCAACAGTGTT MIDNA copy number
SDHA quantification
SDHA-Rv GCCCTCTTGTTCCCATCAAC MIDNA copy number
quantification
mt-tRNALYs mt-tRNAYs dig TGGTCACTGTAAAGAGGTGTTGGT Northern blot analysis
mt-tRNAV?! mt-tRNAV? dig GAAATCTCCTAAGTGTAAGTTGGGTGCTTTG| Northern blot analysis
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