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Mitochondrial m-AAA metalloproteases

AFG3L2
paraplegin

IMS

X AFG3L2

matrix

L Protein quality control in the inner membrane

L Chaperone-like activity on respiratory chain complexes



m-AAA proteases and human diseases
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Hereditary Spastic Paraplegias

dProgressive lower limb spasticity
and weakness

JAxonal degeneration

Dysfunctional mitochondria in the
periphery (synapse)




Paraplegin-deficient (Spg7-) mouse

O Mild and slowly progressive neurological phenotype

O Distal axonopathy (swelling and degeneration of spinal and
peripheral axons) :

" Spinal cord, 15 months



mitochondrial Permeability Transition Pore (mPTP): a multiprotein complex

OMM-= Outer Mitochondrial Membrane
IMS= InterMembrane Space

IMM=Inner Mitochonrdial Membrane Madel created on the basis of (Kwong and Molkentin, Cell Metab, 2015)



mPTP in low/high

conductance modes
(pressure cooker model)
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MPTP opening/closing states
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MPTP In neurons

dPersistent opening of the MPTP
produces osmotic dysregulation of the
inner mitochondrial membrane, OXPHOS
uncoupling and cell death

dIntermittent fast opening and closing of
the pore is essential for mitochondrial
homeostasis, to finely control intra-
matrix concentration of Ca?* and ROS

(JCalcium at synapse is essential for
vesicle dynamics and membrane
potential



MPTP flickering on movie
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Computing flickering events

Flickering parameters

: (movie analysis by home-made macro in Fiji sw)
il ow

dTotal TMRM (total difference between two
consecutive frames)
dMax TMRM peak (single event)
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SPG7 mPTP defect can be total TMRM gy, muﬁ;gff;é:
rescued by treatment with SPG7 mutant fb + Bz-423
the mPTP activator Bz-423

1500

1000

0.0151 flick-mito area
0.010-

binds to the OSCP subunit (same as

CypD) of the FOF1-ATP synthase and —

modulates its catalytic activities.

0.000




Rotarod at 4 months
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Bz423 rescues the SPG7 motor impairment

Rotarod at 6 months

- *
o o
Spg7 -
" %% } ] Seg7 "+ DMSO
5 2
o) /=
g ° B B Spg7 J—+ DMSO
g8 © ﬁo B Spg7 "+ Bz-423
i &
]
T I
TRIALZ TRIAL 3



The proposed mechanism of SPG7
defective synaptic transmission

Ineffective post-synaptic stimulation and impaired motor performance Normal post-synaptic stimulation and motor performance

o\ Full synaptic Empty synaptic ; o C2* =. Degraded . ;
e i o Neurotransmitter Ca* g 2 @7 Misfolded proteins % ROS @& Acetyl group
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