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Mitochondria, of the Cells
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Mitochondrial dysfunction and Diseases
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Fast, Present and Future Research Trends in mitochondgia

Mitochondrial Dysfunction

- Mitochondrial ROS
- Mito membrane potential
- Mito-mediated Cell death

- mtDNA mutation

- Fission/fusion dynamics
- Mitophagy
- Mito-Biogenesis

- Mitochondrial trafficking
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Fast, Present and Future Research Trends in mitochondsia
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ERMCS : ER and mitochondrial contact site

Mitochondria uptake Calcium from ER

Endoplasmic reticulum

) < Calcium
@ o O

Ca2 N N
Secretase ,,hospho,m,d °F Reservoir in Cell
complex transport IP,R
Grp75 g

Mitochondrion

Nature Reviews | Neurology






Differential decoding of mitochondrial Ca??
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Mitochondria uptake calcium from ER via ERMCS

Build up of ERMCS (ER mitochondria contact site)
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Dynamic interaction between Mitochondria & ER

A Mito-ER contact Mito-ER dissociate
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Cytoskeleton mediated Mitochondrial TransporLting:
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Miro : Mitochondria trafficking regulator in.neuren

Miro (mitochondrial Rho)

Cell body

Synapse

p_Milton " Syntabulin
dyrieln \ 0 (TRAK) 0 FEZ1

RANBP2

Wang and Schwarz, 2011, Cell 13



Myriad roles of Miro : Calcium regulator?e

O Miro contains two GTPase & two Calcium binding EF hand domains.
O Miro is an adaptor molecule in mitochondrial transport complex

GTPasel w GTPase2

Miro

MT

Miro

MT Tang, 2016, Cells

Lee & Lu, 2014, Frontier in Neuroscience



Mitochondria uptake calcium from ER via ERMCS
Build up of ERMCS (ER mitochondria contact site |
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Drosophila tool kit for organelle dynamics

Tissue-specific gene regulation

IPC
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Drosophila counterparts of mammalian tissues

Tatar, Post and Yu, 2014 heart Kidney

Brain/NS

Pancreatic B cell
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Drosophila Model for Neural stem cell

d NBs are similar to mammalian NSCs in lineage hierarchy, including
the presence of transit-amplifying intermediate progenitors (IPs).

Approximately ~90 type I and 8 type
IT NB exist in larval brain hemisphere

18



Miro regulates mitochondrial Ca2+ homeostasis
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Mitochondrial motility controlled by phospho-code of Mio
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Parkinson’s disease gene PINK1 is involved
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Phosphorylation of Miro by PINK1 on 5156
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Miro-regulating Kinases
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Miro-regulating Kinase : PLK1
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PLK1 localized in mitochondria during G phe
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PLK1 localized in mitochondria during G phase
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PLK1-Miro regulates ER-mitochondrial interaction
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Metabolic readouts of mitochondrial Calcium

v' Low Ca?*[mito] indicators : phosphor-AMPK, phosphor-PDHE1, low ATP
v' High Ca?*[mito] indicators : mitochondria-mediated cell death including
mito-ROS, cleaved Caspase-3, cytochrome c release, mitochondrial

aggregation, mitochondrial membrane potential
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Miro KO mutant lead mitochondrial metabolic defeck
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Miro-ER calcium imbalance induced cell dysfunction
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Miro Overexpression lead mitochondrial dysfunctior
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PLK1-Miro regulates Mito-Calcium Homeostasis |
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Increased MAM in Obese condition, leading to Ca?*
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Drosophila model for HFD-induced metabolic disease,

CON

Hong et al, 2016, Sci Rep.
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Inhibition of Mito[Ca?*] uptake rescued HFD-phenotypes
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