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31  Supplementary Table 1. Identification of the purified protein bands by liquid chromatography coupled to
32  tandem mass spectrometry (LC-MS/MS).

Co-expression strategy and the respective bands identified

Co—expression ot Co-expression of:
MPELSRL e a2 drp MPC1 + MPC2-GFP-10xHis
M GF peak IMAC elution
kDa b | \ woa M. | OI/n tag removal

zg;’ B C
. 2 e ——
£-3 20—~
1 :
" -y 10- S
Comassie staining Comassie staining

Bands identified by LC-MS/MS

. Databa.se Sequence # of Top-three highest score peptide
Band Protein (accession o
coverage, % matches sequences
number)
ETAPVIDTLAAGYGK
1 60S RPL28 Yeast (P02406) 49 42 SASKETAPVIDTLAAGYGK
IPNVPVIVK
NWLLFACHATNEVAQLIQGGR
2 MPC1 Human (Q9Y5U8) 70 43 DYLMSTHFWGPVANWGLPIAAINDMK
SPEIISGR
ETAPVIDTLAAGYGK
3 60S RPL28 Yeast (P02406) 53 79 SASKETAPVIDTLAAGYGK
INMDKYHPGYFGK
ETAPVIDTLAAGYGK
4 60S RPL28 Yeast (P02406) 46 38 GRIPNVPVIVK
IPNVPVIVK
ETAPVIDTLAAGYGK
5 60S RPL28 Yeast (P02406) 49 51 SASKETAPVIDTLAAGYGK
GRIPNVPVIVK
LSTAQSAVLMATGFIWSR
6 MPC2 Human (095563) 73 107 LLDKVELMLPEK
TVFFWAPIMK
ETAPVIDTLAAGYGK
7 60S RPL28 Yeast (P02406) 53 79 SASKETAPVIDTLAAGYGK
INMDKYHPGYFGK
Other relevant bands (not by LC-MS/MS)
Band Protein Means of detection
A MPC2-GFP-10xHis Inducible expression, Detected by In-gel fluorescence
B GFP-10xHis Cleavage product, Detected by In-gel fluorescence
C PreScission Protease Artificially added for tag cleavage

33



34  Supplementary Table 2. Mass spectrometry identification of yeast proteins co-purified with human MPC2
35 (as in main text Figure 1B).

36
. . Sequence Number of
4(5)03_ GF peak Region Matches Expected MW | Uniprot ID T | e
85
50 1 1 Peptide matches not assigned to protein hits
36— 2
20 —s— 2 Zuotin 49 P32527 3 2
20— 3
133 m=—=-MPC2 3 RANBP1 23 P41920 3 1
4 Peptide matches not assigned to protein hits
)
— 5 60 RPL28 17 P02406 24 5
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Supplementary Figure 1.
A mRNA expression, qPCR
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Used in Supp. Fig. 1C, middle panel E Used in Fig. 1A, inset
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Recombinant co-expression of human MPC subunits in yeast. (A) In order to confirm the proper expression of the
recombinant MPC subunits at the transcriptional level, and under control of galactose-inducible promoters GAL1
(for MPC1) and GAL10 (for MPC2), quantitative polymerase chain reaction (qPCR) was performed, upon mRNA
extraction. Expression of actin was used a housekeeping marker and subsequent normalization by URA3 levels was
performed. Values are given as expression fold change, relative to URA3 expression (red solid line). Values are mean
t s.d. (for quadruplicates). (B) Mitochondrial localization of MPC1 is confirmed, by the specific detection of a C-
terminally fused mTFP (left panel), compared to unlabeled MPC1 (right panel). Respective excitation wavelengths
and the emission detection windows for emission are described. (C) Diagram of the single expressed MPC2

construct and corresponding confocal microscopy (left panel). Middle panel: Electrophoretic (Tricine-SDS-PAGE)
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analysis of representative chromatography steps. PP: PreScission Protease. Right panel: GF peak analysis revealed
that pure monodisperse MPC2 (associated with DDM) was obtained at an equivalent molecular weight of 70 kDa.
In the gel-filtration profile above, v, indicates void volume, and v: indicates the total liquid volume of the GF column.
The corresponding elution volumes for calibration standards are shown in red. (D), (E) and (F) Full-length gels from

which silver-stained or fluorescent lanes in main text Fig. 1 and Supp. Fig. 1C were cropped.
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Supplementary Figure 2.

A Nanoparticle Tracking Analysis (NTA)
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Qualitative analysis of lipo- and proteoliposomes, MPC1:MPC2 co-reconstitution and LDHA parametrization. (A) Size
and concentration analysis of asolectin liposomes, MPC1*, MPC2 and MPC1*+MPC2 proteolipsomes using
Nanoparticle tracking analysis (NTA). An asterisk (*) indicates that MPC1 was co-purified with yeast RPL28. (B) To check
for undesired swelling or bursting during the transport assays, protein-free liposomes and MPC2 proteoliposomes size
distributions were assessed by dynamic light scattering (DLS) for before and after 30min incubation with 50 uM
pyruvate. (C) Standard kinetic curves for LDHA, from which Michaelian parameters were extracted from different

conditions and respective hyperbolic fitting: pH 6.5 (red circles) and pH 8.0 (green triangles). The respective apparent
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Km (Km-app, in respect to the final NADH concentration of 125 uM) and maximum velocities (Vmax) are indicated. (D)
Electrophoretic analysis showing that equivalent amounts of individually purified (lanes labelled Pur.) MPC1* and
MPC2 were mixed to produce co-reconstituted proteoliposomes (lanes labelled PL). An asterisk (*) indicates that MPC1
was co-purified with yeast RPL28. (E) Significant spontaneous oxidation of NADH (red), compared to the control activity

of LDHA (black), is not observed during the timeframe of the experiments.



71  Supplementary Figure 3.

Transport dependence on MPC subunit on time
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In vitro activity of human MPC. (A) Quantification of extraliposomal pyruvate, as detected based on LDHA
activity, in liposomes (L, blue) and proteoliposomes reconstituted with MPC1 and MPC2, individually (PL
in green and red, respectively) and in combination (PL, violet). The inset indicates the pH gradient across
the outer and inner vesicle environments. The control initial velocity for LDHA, at pH 6.5, in a
liposome/proteoliposome-free condition is depicted as Ctrl (-L/PL), in black. An asterisk (*) indicates that
MPC1 was co-purified with yeast RPL28. Two asterisk (**) indicate the activity of the MPC2 that was
expressed and purified in the total absence of MPC1, as in Supporting Fig. 1C. (B) Quantification of external
pyruvate in the liposome and MPC2-proteoliposome as a function of different incubation times (at a ApH
of 1.5), as detected based on LDHA activity (left panel) and by using radiolabeled *C-pyruvate. (C)
Quantification of external pyruvate for ApH = 1.5 units and ApH = 0t, as detected based on LDHA activity.
(D) Quantification of external pyruvate for a collapsed pH gradient (as indicated in the inset), as detected
based on LDHA activity. (E) Quantification of extraliposomal pyruvate in liposomes (L, blue) and
proteoliposomes reconstituted with wild-type MPC2 in the presence (PL, red) and absence of TCEP (PL,
black), as well as supplemented TCEP (PL, green). The inset indicates the pH gradient across the outer and
inner vesicle environments. (F) Quantification of extraliposomal pyruvate in liposomes (L, blue) and
proteoliposomes reconstituted with the isosteric MPC2 mutant (MPC2.C54S) in the presence (L, blue; PL,
red) and absence of TCEP (L, black; PL, green). The red and green curves indicate that the activity of
MPC2.C54S is independent of TCEP. In all cases above (A-F), initial velocities for which the differences are

statistically non-significant (n.s.; ANCOVA P > 0.01) are indicated.
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Supplementary Figure 4.

A Wild type MPC2 B Isosteric MPC2 mutant (MPC2.C54S)
Co—expression_[ il Co-expression Ee
set 2: I N GFPIHES set 2 ) GFP
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Purification of wild-type MPC2 in the absence of TCEP, and purification of the isosteric MPC2 mutant
(MPC2.C54S). (A) A schematic depiction of human wild type MPC2-10xHis protein constructs co-
expressed in yeast. Gel-filtration profile of wild type MPC2-10xHis in the presence (Blue) and absence
TCEP (Orange). Peaks were obtained at an equivalent molecular weight of 70 kDa. v, indicates void volume
and v; indicates the total liquid volume of the GF column. The corresponding elution volumes for
calibration standards are shown in red. Inset represents the electrophoretic (tricine-SDS-PAGE) analysis
of wild type MPC2-10xHis in the presence and absence of TCEP. The results enclosed in the right box
depict the cinnamte independent transport activity of wildtype MPC2. (B) A schematic depiction of
isosteric MPC2 mutant (MPC2.C54S) protein constructs co-expressed in yeast. Gel-filtration profile of
isosteric MPC2 mutant (MPC2.C54S) in the presence (Blue) and absence TCEP (Pink). Peaks were obtained
at an equivalent molecular weight of 70 kDa. v, indicates void volume and v: indicates the total liquid
volume of the GF column. The corresponding elution volumes for calibration standards are shown in red.
Inset represents the electrophoretic (tricine-SDS-PAGE) analysis of isosteric MPC2 mutant (MPC2.C54S) in

the presence and absence of TC



112  Supplementary Figure 5.

T basal
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114  Cell respiration as function of the presence of MPC2. Oxygen consumption rates for 3A cells, displayed
115 as basal rates (i.e., total absence of glucose, light colored shapes), after glucose addition (filled shapes)
116 and after ethanol addition (empty shapes). Data for the control 3A cells transformed with empty pBEVY
117 plasmid are shown as circles, and for 3A cells expressing either wild-type human MPC2 or the isosteric

118  mutant (C54S) are shown as squares and triangles, respectively.
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Supplementary Figure 6.
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MPC2/MPC1 expression ration in breast cancer. (A) mRNA expression ratio for MPC2/MPC1 in normal

122

and cancer cells according to the Breast Invasive Carcinoma (BRCA) dataset publicly available at The

123

Cancer Genome Atlas project (Welch's t-test p-value < 2.2e-16). Positive (red meter) or negative (blue

124

meter) correlation between the increased MPC2/MPC1 ratio and the expression of genes belonging to

125

the (B) Oxidative Phosphorylation and (C) Glycolysis and Gluconeogenesis pathways, according to a

126

0.0004)

Metacore analysis (Fisher's Exact Test two-tailed p-value
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