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A model of primary mitochondrial dysfunction
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Heteroplasmy shift using mtZFN

Heteroplasmy shift
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Tunable heteroplasmy shift
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mTune: a model of tunable mitochondrial dysfunction
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mTune: a model of tunable mitochondrial dysfunction
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mTune: a model of tunable mitochondrial dysfunction
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Metabolic defects in mTune
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mTune and cytoskeleton remodeling

Proteomics mT80 vs mT7

FDR 0.05

GO_ARP2_3_COMPLEX_MEDIATED _ACTIN_NUCLEATION

GO_ACTIN_NUCLEATION

GO_POSITIVE_REGULATION_OF_ACTIN_FILAMENT_POLYMERIZATION

GO_POSITIVE_REGULATION_OF_CYTOSKELETON_ORGANIZATION

GO_LAMELLIPODIUM_ORGANIZATION

GO_REGULATION_OF_ACTIN_NUCLEATION

GO_CELL_PROJECTION_ORGANIZATION

GO_POSITIVE_REGULATION_OF_ACTIN_NUCLEATION

-log, o p-value

In collaboration with Julio Saez Rodriguez and Aurelien Dugourd, University of Heidelberg = -



mTune in wound healing assay
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Migration speed in mTune
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Glycolysis supports cell migration

A computational study of the Warburg effect
identifies metabolic targets inhibiting
cancer migration
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Metabolic modelling of mTune
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Metabolic models of mT7 and mt80
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Glycolysis i1s increased in mT80
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Reductive carboxylation of glutamine

Pyruvate—> Lactate

Acetyl-coA

‘ Oxaloacetate Citrate_\

( CAC Oxaloacetate

Isocitrate l

Acetyl-boA

\ a-kg / Other
A metabolites
X |
Glutamine

Reductive carboxylation

Y iy ol

Pyrﬁvate » Lactate T

Acetyl-coA

Citra§< ‘

Oxaloacetate

|socitrate l

T co

%Nm}ﬁ metabolites/
GKg NADPH

Other

Glutamine



Reductive carboxylation in mTune
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Reductive carboxylation occurs in the cytosol

mT80
AcCoA Yoxaloacetate [] shNTC
— BOAGAN [ 1 shiDH1 #1 D shiDHZ2 #1
000000 | Cirate 157 @ shiDH1#2 [ shiDH2 #2
Citra';t'r.-.; | _ 00 OO o0 O
R R ‘ Aconitate E .|. ns
00000 L | @ c 10- o g
Aconitate 4-[ :”B_aKG QL "5 . n.s
- rI.T S ) E‘E . T n.s. ™ *
L S I
00000 8g
Glutamine =
o]
=
0.0
& &
& ¥
00-:@" o



MDH1 links reductive carboxylation to glycolysis
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MDH1 recycles NADH for glycolytic GAPDH
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MDH1 and glycolysis
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MDH1

and glycolysis
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MDH1 and migration
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MDH1 supports cell migration
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For more details check Gaude et al, Mol Cell 2018
Follow us at Twitter: @Frezzalab
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