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Appendix 1. Statistical analyses of outcome in interorganellar communication.

OR & RR for outcome of renal disease

Mt-ER (Group 1) 1[7]RR=0.25 0.37

Mt-nucleus (Group Il) |1 |1 | OR=0.14

Mt-ER (Group 1) 1|7 ]| RR=2.67 0.49
Mt-Po (Group II) 1|2 |OR=35

Mt-Po (Group I) 1|2|RR=1 1
Mt-nucleus (Group Il) |12 | OR=1

OR & RR for outcome of age-related disorders

Mt-Po (Group 1) 1[1|RR=15& OR=2 [ 1

Mt-lysosome (Group Il) | 2 | 4

OR & RR for CVD outcome

Mt-ER [4]8] |
RR & OR for metabolic syndrome
Mt-ER (Group I) 1|8 | RR=0.56 1

Mt-lysosome (Group Il) | 1 | 4 | OR=0.5

RR & OR for cancer outcome

Mt-Po (Group 1) 1|2 |RR=1 1
Mt-lys (Group Il) 2| 4| 0OR=1
RR & OR for metabolic disorders outcome

Mt-ER [1]7] \

RR & OR for CNS disease outcome
Mt-ER (Group 1) 2| 8| RR=0.4 0.32
Mt-Lys (Group I1) 414 | OR=0.25

RR & OR for inflammation outcome
Mt-lys [ 1]4] \

CVD, cardiovascular disease; ER, endoplasmic reticulum; Lys, lysosome; OR, odds ratio; Po, peroxisome; RR, relative risk.



Appendix 2. Cochrane Collaboration's tool for assessing risk of bias in included studies.

Domains | Random Allocation Blinding of Blinding of | Incomplete | Selective Other | Publication | Funding
sequence concealment | participants outcome outcome reporting | bias | Bias source
generation | (selection and personnel | assessment | data (Reporting
(selection bias) (performance | (Detection | (Attrition bias)
bias) bias) bias) bias)

Authors

Yuan et al, 2012 1 1 1 1 1 1 0 0 present
Raharijaona et al, 1 1 1 1 1 1 0 0 present
2015

Safiedeen, 2017 1 1 1 1 1 1 0 0 Absent
Kawakami et al, 1 1 1 1 1 1 0 0 present
2015

Pacher et al, 2008 1 1 1 1 1 0 0 0 present
Hacki et al, 2000 1 1 1 1 1 0 0 0 present
Gomez et al, 2016 1 1 1 1 1 1 0 0 present
Diwan et al, 2009 1 1 1 1 1 1 0 0 present
Garofaloetal, 2016 |1 1 1 1 1 1 1 0 present




Basso et al, 2018 0 0 1 uc 1 1 1 ucC Present
Abuaitaetal, 2018 |0 0 1 0 0 1 ucC uc Present
Fernandez-Sanzet |0 0 1 ucC ucC ucC ucC ucC Present
al, 2014
Sala-Vilaetal, 2016 |0 0 1 uc uc uc uc uc Present
Naon et al, 2016 0 0 0 0 0 1 0 0 Absent
Hwang et al, 2012 1 1 1 1 1 1 0 0 present
Ivashchenckoetal, |1 1 1 1 1 1 0 0 present
2011
Fernandez- 1 1 1 1 1 1 0 0 present
Mosquera et al,
2015
Ghavami et al, 2010 | 1 1 1 1 1 1 0 0 present
Baixuali et al, 2015 |1 1 1 1 1 1 0 0 present
Brahimi-Homet et 1 1 1 1 1 1 0 0 present
al, 2015
Frequency | Low 15/20 15/20 19/20 15/20 16/20 16/20 2120 P: 18/20
risk A: 2/20
High 5/20 5/20 1/20 2120 2120 2120 15/20 | 16/20
risk
Unclear 3/20 2120 2120 3/20 | 4/20




Percent

Low 75% 75% 95% 75% 80% 80% 10%

risk

High 25% 25% 5% 10% 10% 10% 75% | 80%
risk

Unclear 15% 10% 10% 15% | 20%

P: 90%
A: 10%

The Cochrane risk of bias categories were dichotomized by recording low risk as 1 and high or unclear risk as 0.This score has been assessed based

on Author’s opinion on evaluating published articles.




Appendix 3a. Animal studies of interorganellar communication (mitochondria with other organelles) in health and kidney diseases.

Ref/Author/Year | Study design | Study method Results Conclusion
6-Yuan, et al, Animal Aldosterone-infused mice received vehicle | 1. Aldosterone-induced injury decreased PGC-1a | 1. Endogenous PGC-1a may be
2012 experimental | or RSV. Apoptosis analysis was performed | expression and induced mitochondrial and important for maintenance of
study in podocytes. Then cytochrome c release podocyte damage in dose and time dependent mitochondrial function in podocytes
from mitochondria, caspase-3,8 ,9 manners. under normal conditions.
activities measurement were performed. IF | 2. The suppression of endogenous PGC-1a by 2. Activators of SIRT1, such as
of PGC-1a was performed and then total RNAI caused podocyte mitochondrial damage resveratrol, may be therapeutically
DNA and RNA of cultured podocytes, and apoptosis while its increase by infection with | useful in glomerular diseases to promote
isolated glomeruli were extracted. Western | an adenoviral vector prevented aldosterone- and maintain PGC-1a expression and
blotting in podocyte was performed. ATP | induced mitochondrial malfunction and inhibited | consequently podocyte integrity.
measurement, mitochondrial complex injury.
enzyme activity assay, assessment of ROS | 3. Overexpression of the SIRT-1prevented
production, PGC-1a acetylation, kidney aldosterone-induced mitochondrial damage and
histopathological analysis, TEM, MDA podocyte injury by upregulating PGC-1a at both
concentration measurement, urine analysis | the transcriptional and post-transcriptional levels.
of albumin and F2-isoprostanes excretion | 4. Resveratrol, a SIRT1 activator attenuated
were performed. aldosterone-induced mitochondrial malfunction
and podocyte injury in vitro and in aldosterone-
infused mice in vivo.
10-Pacher et al, Animal To assess the effect of TGF-p on the ER- | TGF-P Pretreatment decreased both the [Ca*] ¢ | TGF-B causes uncoupling of

2008

experimental

study

mitochondrial Ca®*, at first [Ca?"] ¢ and

mitochondrial matrix Ca®* ([Ca®*]) m

and [Ca*] m responses evoked by angiotensin I

or endothelin.

mitochondria from the ER Ca®" release.

Since both positive and negative




signals in preglomerular afferent arteriolar
smooth muscle cells (PGASMC).

More depression and delay of [Ca®*] m signal
than the [Ca®"] ¢ signal. In permeabilized cells,
TGF-p pretreatment attenuated the rate but not
the magnitude of the IP3-induced [Ca®*] c rise,
yet caused massive depression of the [Ca*] m
responses.

ER Ca”" storage and mitochondrial uptake of
added Ca®* were not affected by TGF-B.TGF-B
had not effect on mitochondrial distribution and
on the ER-mitochondrial contacts.
Downregulation of IP3R1 and IP3R3 was found
in TGF-B treated PGASMC.

mitochondrial feedback effects on the
IP3Rs have been described in various
cell types, it is likely that suppression of
the mitochondrial Ca®* uptake may
have marked effects on ER Ca?*
mobilization. The impaired of these
mechanisms can be relevant in VSMCs,
where regulation of the vascular tone
depends on spatially and temporally
coordinated local interactions between
IP3Rs and mitochondria and Ca?*-

activated K™ channels.

11-Hacki et al,
2000

Animal
experimental

study

To uncover a hitherto unrecognized
apoptotic crosstalk between the ER and
mitochondria that is controlled by BCI-2
Rat 6 (R6) embryo fibroblasts expressing
the retroviral vector pMV12 (controls) or
the vector containing mouse Bcl-2 were
generated and cultured. R6 derivatives
expressing the ER-targeted Bcl-2/cb5 were
produced by transfecting the Bcl-
2/cb5/pcDNA3 plasmid in the presence of
superfect followed by antibiotic selection
on geneticin.

A clone expressing Bcl-2 in R6-Bcl-2#9
was used for further studies. The various

After triggering massive ER dilation due to an
inhibition of secretion, the drug brefeldin A
(BFA) induces the release of cytochrome ¢ from
mitochondria in a caspase-8 and Bid-independent
manner.

Then activation of caspase-3 and DNA-nuclear
fragmentation does.

Cytochrome c release by BFA is not only blocked
by wild-type Bcl-2 but also by a Bcl-2 variant
that is exclusively targeted to the ER (Bcl-2/cb5).
Similar findings were obtained with tunicamycin,
an agent interfering with N-linked glycosylations

in the secretory system.

Apoptotic agents perturbing ER
functions induce a novel crosstalk
between the ER and mitochondria that

can be interrupted by ER-based Bcl-2.




cell lines were either treated with Spg/ml
BFA and 1pg/ml cycloheximide or 5
pg/ml tunicamycin or 250 nM
staurosporine in the presence or absence of
100uM of the general caspase inhibitor
ZVAD.fmk

Human JILY B-lymphoblast were cultured
and exposed to anti-CD95 antibody.

To creat the Bcl-2/cbh5 fusion gene the
DNA fragment corresponding to the
hydrophobic C-terminus of rat cytochrome
b5 by PCR.

12-Gomez et al,
2016

Animal
experimental

study

To investigate role of GSK3 in the Ca”*
transfer from SR/ER to mitochondria at
reperfusion.

Cell fractionation was performed by
differential ultracentrifugation. Ventricular
cardiomyocyte were isolated using
enzymatic digestion.to monitor
mitochondrial Ca®*, isolated adult
cardiomyocytes were loaded with 2.5uM
rhod-2/AM.

Localization of a fraction of GSK3p protein to the
SR-ER and mitochondria-associated ER
membranes (MAMs) in the heart and that GSK3[3
specifically interacted with the IP3Rs Ca**
channeling complex in MAMs.

Both pharmacological and genetic inhibition of
GSK3p decreased protein interaction of IP3R
with the Ca®*channelling complex, impaired
SR/ER Ca?" release and reduced the histamine-
stimulated Ca®* exchange between SR/ER and
mitochondria in cardiomyocytes.

During hypoxia reoxygenation, cell death is
associated with an increased of GSK3 activity

and IP3R phosphorylation, which leads to

Inhibition of GSK3p at reperfusion
diminishes Ca* leak from IP3R at
MAMs in the heart, which limits both
cytosolic and mitochondrial

Ca**overload and subsequent cell death.




enhanced transfer of Ca** from SR/ER to
mitochondria.

Inhibition of GSK3p at reperfusion reduced both
IP3R phosphorylation and ER/SR Ca**which
consequently diminished both cytosolic and
mitochondrial Ca®* concentrations as well as

sensitivity to apoptosis.

13-Diwan et al, Animal Mice with inducible cardiac myocyte- NIX localized both to the mitochondria and to the | Nix is as an integrator of transcriptional
2009 experimental | specific expression of Nix, germline ER/SR calcium stores are proportional to the and calcium-mediated signals for
study ablation of Nix, and cardiac specific Gq Endogenous cardiac NIX and recombinant level programmed cell death.
overexpression were considered. HEK of expressed NIX. Wherease NIX ablation was
cells were transfected with N-terminal protective in a mouse model of apoptotic
FLAG-tagged mouce Nix and subcellular | cardiomyopathy, genetic correction of the
fractionation was performed. decreased SR calcium content of Nix-null mice
Immunoblotting was performed with restored sensitivity to cell death and reestablished
antibodies FLAG, COX 1V, calnexin and cardiomyopathy. Nix mutant specific to ER/SR or
GAPDH. mitochondria activated caspases and were equally
lethal, but only ER/SR —Nix caused loss of the
mitochondrial loss of the mitochondrial
membrane potential.
14-Naon et al, Animal To investigate of critical re-evaluation of Electron microscopy and fluorescence-based Mfn2 stands as a bona fide ER-
2016 experimental | mitofusin’s (Mifn) role in ER- probes of organelle proximity confirmed that ER- | mitochondria tether whose ablation

study

mitochondria cross-talk
Juxtaposition is mediated by protein
structures that can be visualized in electron

microscopy and electron tomography

mitochondria juxtaposition was reduced by
constitutive or acute Mitofusin 2 deletion.
Functionally mitochondrial uptake of Ca**

released from the ER was reduced following

decreases interorganellar juxtaposition

and communication.

10




studies.

acute Mitofusin 2 ablation as well as in Mfn"cells
overexpressing the mitochondrial calcium
uniporter.

Mitochondrial Ca2+ uptake rate and extent were
normal in in isolated Mfn ” liver mitochondria,
consistent with the finding that acute or chronic
Mfn2 ablation or overexpression did not alter
mitochondrial calcium uniporter complex

component levels.

20-Hwang et al,
2012

Animal

experimental

Male catalase wild type (WT) & catalase
knock out (CKO) C57BL/6 J mice were

Despite equivalent hyperglycemia, parameters of

DN, along with markers of oxidative stress in

FFA-induced peroxisomal dysfunction

exacerbates DN and that endogenous

study used. Six-week-old mice were divided into | diabetic CKO mice than in diabetic WT mice up catalase plays in important role in
four groups: nondiabetic and diabetic WT | to 10 weeks of diabetes. protecting the kidney from diabetic
mice, nondiabetic and diabetic CKO mice | CKO mice and murine mesangial cells showed stress through maintaining peroxisomal
DM was induced was induced by low-dose | impaired peroxisomal/mitochondrial biogenesis and mitochondrial fitness.
streptozocin and FFA oxidation. Catalase deficiency increased
mitochondrial ROS and fibronectin expression in
response to FFAs which were effectively restored
by catalase overexpression or N-acetylcystein.
21-lvashchenko et | Animal To monitor the peroxisomal redox state at | This study showed that intraperoxisomal redox This study suggests a potential role for

al, 2011

experimental

study

the single cell level under basal and stress
conditions by employing a redox sensitive
variant of enhanced green fluorescent
protein (roGFP2-PTS1)

status is strongly influenced by environmental
growth conditions.

Disturbances in peroxisomal redox balance may
trigger its degradation.

Disturbances in mitochondrial redox balance in

catalase-deficient cells and upon generation of

the peroxisome in cellular aging and the
initiation of age-related degenerative

disease.

11




excess ROS inside peroxisomes.
Peroxisomes are found to resist oxidative stress
generated elsewhere in the cell but are affected

when the burden originates within the organelle.

17-Abuaita et al,
2018

Animal

experimental

To find the MDVs deliver the

mitochondrial peroxide-generating enzyme

1. Induction of mROS by IRE1-a promotes

macrophages bactericidal function.

Methicillin-resistant staphylococcal

aureus (MRSA) infection also

study SOD; into the bacteria-containing 2. Mitochondrial peroxide accumulation in stimulates the generation of MDVs,
phagosome, controlling bacterial burden phagosomes is TLR dependent which require the mitochondrial stress
To test extensive crosstalk between ER 3. Bacterial infection triggers parkin-dependent response factor parkin, and contributes
and mitochondrial stress pathways, they generation of MDVs to mH202 accumulation in bacteria-
hypothesized that IRE1a-dependent 4. Parkin controls phagosomal mH202 containing phagosomes. Accumulation
antimicrobial activity might rely on accumulation and promotes bactericidal function | of phagosomal H202 requires toll-like
mROS. 5. SOD2 is required for generation of bactericidal | receptor signalling and the
mH202 and is delivered to bacteria-containing mitochondrial enzyme superoxide
phagosomes dismutase- 2 (SOD-2) which is
6. SOD2" vesicles define a distinct population of | delivered to phagosomes by MDVs.
MDV
18-Fernandez- Animal Young adult (5-6 months) and old (> 20 1. Aging is associated with altered sarcoplasmic Defective SR-mitochondria

Sanz et al, 2014

experimental

study

months) C57BL/6 mice were used for in
situ functional analysis (echocardiography)
and for the obtention of myocardial tissue,
isolated cardiomyocytes and mitochondria.
LVEF, LVEDD, LVESD, SWT, PWT
were measured in the M-mode recordings
at the level of papillary muscle. NMR
spectroscopy was performed.

reticulum ryanodine (SR RyR) gating properties.
2. Advanced age depresses SR-mitochondria
calcium transfer and NADPH regeneration.

3. Aged cardiomyocytes have less glutathione and
increased mitochondrial ROS production.

3. Spatial proximity between mitochondria and
SR decreases with aging.

4. Increased oxidation of mitochondrial

communication underlies inefficient
interorganelle Ca2+ exchange that

contributes to energy demand/supply
mismatch and oxidative stress in the

aged heart.

12




respiratory proteins in aged hearts.
5. Disruption of SR-mitochondria connection in
young cardiomyocytes mimics age-induced

alterations in calcium handling.

19-Sala-Vilaetal, | Animal
2016 Experimental
Study

12 week old male C57BL/6WJT and 1. CAV1is a MAM resident protein of liver. This study has implications in complex
i@e\;rlc?.o MEFs were enrolled in this 2. This analysis highlights lipid metabolism, metabolic phenotypes in

1. To assess a comprehensive list of energy management and as steroid anabolism as caveolinopathies and disease e.g. DM,
E:g:g;n;i%z_w-r hepatic MAMs by major regulated targets of MAM functions. obesity, hepatosteatosis and cancer.

2. To explore of the CAV1on MAMs 3. CAV1is as a novel potential key modulator of

revealing a mechanistic link that explains
why VLDL synthesis is impaired in
CAVKO mice. ER-mitochondria interactions.
3. To explore mechanistic link between
CAV1-dependent functions and MAM
integrity.

both the physical integrity and the function of

[Ca®7] c, cytosolic calcium; [Ca®"] m,

matrix calcium; CAV1, caveolin; DM, diabetes mellitus; DN, diabetic nephropathy; ER, endoplasmic reticulum; FFAS, free fatty acids; IF,

immunofluorescence; IRE1a, inositol requiring transmembrane kinase/endonuclease-1a; IP3R 1, inositol triphosphate receptor 1; [Ca®*]m, intracellular Ca?* release channel; KO,

knock down; LVEF, left ventricle ejection fraction; LVEDD, left ventricle end-diastolic diameter; LVESD, left ventricle end-systolic diameter; MAMSs, mitochondria-associated

membranes; MDVs mitochondrial-derived vesicles; MEFs, mouse embryonic fibroblasts; mROS, mitochondrial reactive oxygen species; NADPH, nicotinamide-adenine

dinucleotide phosphate; PWT, posterior wall thickness; RyR, ryanodine receptor; SOD, superoxide dismutase; SR, sarcoplasmic reticulum; SWT, septum wall thickness; TGF-

B, transforming growth factor- B; TLR, toll like receptor; VLDL, very low density lipoproteins; VSMCs, vascular smooth muscle cells.

13




Appendix 3b. Human and combined animal-human studies of interorganelle communication (mitochondria with other organelles) in health and kidney diseases.

Ref/Author/Year

Study design

Study method

Results

Conclusion

7-Raharijaona et
al, 2009

Human

experimental

Role of nitric oxide in PRC-regulated

mitochondrial biogenesis and determined its action

Nitric oxide rapidly influences PRC

expression at the transcriptional level.

This study highlights the key role of
PRC in the rapid modulation of

study in the control of the phosphorylation status of the Focusing on mitochondrial energetic metabolic functions in response to
mitogen-activated protein kinase pathway. metabolism, PRC differentially controls the status of the cell cycle.
PRC-regulated pathways were explored in a cell- respiratory chain complexes and coupling
line model derived from mitochondrial-rich tumors | efficiency in a time-dependent manner to
with an essentially oxidative metabolism and maintain mitochondrial homeostasis.
specifically high PRC expression.
Comparison of functional status of mitochondria
with results of microarray analysis. Expression
levels of the genes and proteins involved in the
oxidative phosphorylation process were studied by
RT-QPCR and western blotting.
15-Garofalo et al, Human Primary human skin cultured fibroblast were The presence of lipid microdomains in This experimental condition results

2016

experimental

study

obtained from biopsies of sun-protected forearm
skin according to standard culture methods.
Evaluation of autophagy was performed by using a
Cyto-ID Autophagy Detection Kit. To characterize
lipid rafts in MAMSs and to decipher their possible
implication in the autophagosome formation.

MAMs has been detected and in these
structures a molecular interaction of the
ganglioside GD3, a paradigmatic brick of
lipid rafts with core-initiator proteins of
autophagy such as AMBRAL and
WIPI1was revealed.

This association seems to take place in the

early phases of autophagic process in which

in fact in the impairment of the ER-
mitochondria crosstalk and the
subsequent hindering of the
autophagosome nucleation.

This paper hypothesize that MAMs
raft-like microdomains could be
pivotal in the initial organelle

scrambling activity that finally leads

14




MAMs have been hypothesized to play a

key role.

to the formation of autophagosome

23-Ghavami et al,
2010

Human

experimental

Human neutrophils were prepared from leukocyte-
rich blood fractions (buffy coat), SI00A8/A9 was

1. S100A8/A9 induces apoptosis in various

cell lines.

1. S100A8/A9 induces both

apoptosis and autophagy.

study purified. Cytotoxicity of SIO0A8/A9 was 2. S100A8/A9 induces autophagy in 2. S100A8/A9-induced cell death

determined by MTT assays. Apoptosis was apoptotic cells involves BNIP3 and increase of

measured by flow cytometry. Luminescence 3. S100A8/A9-induced cell death is ROS production by mitochondria,

caspase activity assays, Measurement of ROS partially reversed by inhibition of P13- subsequently followed by

production, mitochondrial membrane potential kinase or vacuolar H+-ATPase pump, mitochondrial damage and

assay, immunocytochemistry, were performed and | cathepsin inhibitors and ATG5 shRNA lysosomal activation.

confocal imaging, electron microscopy were used. | 4. ATM-BNIP3 overexpression partially 3. They suggest ROS as the critical
inhibits SI00A8/A9-induced cell death, factor that integrates S100-induced
ROS production, and lysosomal activation. | mitochondrial and lysosomal death

pathways.
8-Safiedeen, etal, | Human & Total 30 patients with metabolic syndrome were Both types of MPs increased expression of | Endothelial dysfunction triggered by

2017

animal cohort

study

enrolled in this study.

ER stress markers XBP1, p-elF2alpha,
CHOP and nuclear translocation of ATF6
on human aortic endothelial cells.

MPs decreased in vitro NO release by
human aortic endothelial cells whereas in
vivo MP injection into mice impaired the
endothelium-dependent relaxation induced
by acetylcholine. With ER stress inhibition,
these effects were prevented, suggesting
that ER stress is implicated in the

endothelial effects induced by MPs.

MPs involves cross-talk between ER
and mitochondria with respect to
spatial regulation of ROS via the
neural sphingomyelinase and
interaction of MPs with Fas and/or
LDL receptor.

Providing a novel molecular insight
into the manner MPs mediate
vascular dysfunction and allow
identification of potential

therapeutic targets to treat vascular

15




MPs affected mitochondrial function and
evoked sequential increase of cytosolic and
mitochondrial ROS.

complications associated with

metabolic syndrome.

9-Kawakami, et al,
2017

Animal and
human

experimental

Mice containing LoxP sites inserted in the ATG5
And ATG7 loci. Human biopsy specimens with

primary idiopathic FSGS and human control

1. Mutation of ATG5 in kidney
epithelium results in FSGS,

tubulointerstitial disease, loss of organ

Mitochondrial dysfunction and ER
stress due to impaired autophagic

organelle turnover in podocytes and

study biopsy with no pathologic alterations were function, and death, T ROS generation, | tubular epithelium are sufficient to
identified. Study performed with SDS-PAGE and ER stress and mitochondrial cause many of the manifestations of
western blotting, urine and plasma analysis, dysfunction FSGS in mice.
histologic analysis (EM&IF), epithelial cell culture | 2. Podocyte foot process effacement
and assays and quantitative RT-PCR. precedes FSGS in mice with mutation
of ATGS in kidney epithelium
3. ATGY mutation in kidney epithelium
resulting in FSGS
4. Patients with FGSG have mitochondrial
abnormalities
22-Fernandez- Animal and At first, wild-type mouse embryonic fibroblasts 1. Lysosomal biogenesis is differentially 1. mt respiratory chain impairments
Mosquera et al, human (MEF) to a mitochondrial respiratory chain (RC) regulated by acute and chronic mt elicit a stress signalling pathway

2015

experimental

study

complex | inhibitor, rotenone (250 nM) were
selected. Then, observed that the transcript levels
of several lysosomal genes are rapidly increased
upon RC complex | inhibition, and eventually

return to baseline levels after 12 h treatment.

dysfunction.

2. Induction of lysosomal biogenesis by
acute mitochondrial stress is
TFEB/MITF- dependent

3. AMPK signaling is necessary for
lysosomal biogenesis induced by acute

mitochondrial stress.

that regulates lysosomal biogenesis
via the microphthalmia transcription
factor family.

2. The effect of

mitochondrial stress over lysosomal
biogenesis depends on the
timeframe of the stress elicited:

2.1. While RC inhibition with

16




rotenone or uncoupling with CCCP
initially triggers lysosomal
biogenesis, the effect peaks after
few hours and returns to baseline.
2.2. Long-term RC inhibition by
long-term treatment with rotenone,
or patient mutations in fibroblasts
and in a mouse model result in
repression of lysosomal biogenesis.
3. The induction of lysosomal
biogenesis by short-term
mitochondrial stress is dependent on
TFEB and MITF, requires AMPK
signalling and is independent of

calcineurin signalling.

24-Baixuali et al,
2015

Animal and
human
experimental

study

Naive CD4+T-cells were obtained by negative
selection using the auto-MACS pro Separator.
Human fibroblasts from control and patients by
skin biosy were obtained. T-cell differentiation,
proliferation and intracellular staining were
performed. A mouse model with defective
mitochondrial function in CD4+ T-lymphocytes by
genetic deletion of the mitochondrial transcription
factor A (Tfam)

1.Tfam depletion impairs respiratory-chain
function in T-cells

2.respiration-impaired cells increase
lysosomal compartment through
TFEB(transcription factor EB)

3. Mitochondrial dysfunction promotes
lysosomal disorder and sphyngolipidosis
4.Tfam deficiency exacerbates
inflammatory responses

5.Mitochondrial dysfunction deviates T-cell

differentiation towards proinflammatory

1. Mitochondrial respiration
deficiency impairs lysosomal
function, promotes p62 and
sphingomyelin accumulation and
disrupts endolysosomal trafficking
pathways and autophagy, thus
linking a primary mitochondrial
dysfunction to a lysosomal storage
disorder.

2. The impaired lysosomal function

in Tfam deficient cells subverts T-
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Th1 subsets
6. Increasing intracellular NAD+ content

boosts lysosomal function and dampens

Th1 responses in respiration-impaired cells.

cell differentiation toward
proinflammatory subsets and
exacerbates the in vivo
inflammatory response.

3. Restoration of NAD+ levels
improves lysosome function and
corrects the inflammatory defects in
Tfam deficient T-cells.

25-Brahimi-Hornet
al, 2015

Human and
animal

experimental

Ten patients who underwent surgery for lung
adenocarcinoma were selected. Protein and

microRNA were extracted from the same tissue

1. Cleavage of voltage-dependent anion
channel 1(VDAC1) is regulated by TP53
2. TP53 regulation of VDACI cleavage

1. truncation was dependent of
mitophagy

2. Local microfusion between mt

study sample using an All Prep DNA/RNA/protein kit. occurs through mitochondrial Mieap and is | and endolysosomes in hypoxic cells
dependent on the endolysosomal pH. in culture and in patients’ tumor
3. Truncation of VDACLis dependent on tissues.
BNIP3 and mitochondrial fusion but not on | 3. Hypoxic cell metabolism and cell
the mitochondrial membrane potential. survival through mitochondrial-
4. Mitochondria make contact with endolysosomal microfusion
endolysosomal compartments with hypoxia | regulated by hypoxia-inducible
5. VDACLis C-terminally truncated at factor 1and TP53.
asparagine 214 by endolysosomal
asparagine endopeptidase.
6. Truncated VDACLis present in tumor
tissue from patients with wild-type TP53
lung adenocarcinomas and enlarged mt
made contact with endolysosomes

16-Basso et al, Human and Human fibroblasts from skin biopsy from PD 1. Parkin regulates ER-mitochondria 1. Significant increase in ER-
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2018

animal
experimental

study

patient obtained (n=50000 cells). Mitofusin 2
(Mfn2) knockout (KO) mouse embryonic
fibroblasts provided. To assess post-translational
modification e.g. a parkin dependent ubiquitination
plays an indispensable role in the formation of ER-
mitochondria contacts sites via Mfn2. To
demonstrate that in vivo manipulation of ER-
mitochondria tethering by expressing an ER-
mitochondria synthetic linker is sufficient to rescue
the locomotor deficits associated to an in vivo
drosophila model of PD.

To investigate degree of tethering between ER and
mitochondria upon parkin downregulation in a
condition dMfn ubiquitination is impaired. Then
performed electron microscopy analysis on control
and parkin downregulating cells and measured the
average distance between mitochondria and the

juxtaposing ER.

contacts

2. CMT type 2A disease-associated MFN
mutants are not ubiquitinated and are
incompetent in promoting ER-mitochondria
interaction.

3. Ubiquitination of lysine 416 in the HR1
Mfn2 domain control physical and
functional ER-mitochondria interaction.

4. ER-mitochondria physical and
functional interaction is impaired in parkin
mutant fibroblasts.

5. Expression of ER-mitochondria synthetic
tether rescues the locomotor defect of a

drosophila model of parkinson’s disease.

mitochondria distance (MERCs
width) in parkin deficient S2R+
cells and an overall decrease in the
average number of ER-mitochondria
contacts per mitochondria compared
to control cells.

2. Manipulation of ER-mitochondria
tethering by expressing an ER-
mitochondria synthetic linker is
sufficient to rescue the locomotor
deficit associated to an in vivo
Drosophila model of PD.

ATF6, activating transcription factor 6; CHOP, CCAAT/enhancer binding homologous protein; EM, electron microscopy; ER, endoplasmic reticulum; FSGS, focal segmental
glomerulosclerosis; IF, immunofluorescence; LDL, low density lipoprotein; MAMSs, mitochondria-associated membranes; MERCs, mitochondrial ER contact sites; MPs,
microparticles; NO, nitric oxide; p-elF2a; p-eukaryotic translation initiation factor 2alpha; PRC, PGC-1 related coactivator; ROS, reactive oxygen species; RT-PCR, real time-
polymerase chain reaction.
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Appendix 4. Investigated variables in mitochondria-nucleus crosstalk in renal disease.

Referenc | ROS | Caspase RC Apo | Urinary | MM |pod | Nep | Malondialdehyd | ATP | Mt Mt
e level | activity cytochrom | p F2- P h e levels level | morpholog | DNA
S e c release isoprosta S y copy
3 8 |9 n levels numbe
r
Yuanet |71 70 | 0 | 35 | 100 nmol/l | 65% | 1T ! 125 [135 |1 ! Disorganize | |
al, 2012 % | % | % % % d&
fragmented
cristae,
swollen
mitochondri
a

Apop, apoptosis; ATP, adenosine triphosphate; Mt morphology, mitochondrial morphology; Mt DNA copy number, mitochondrial
deoxyribonucleic acid; MMP, mitochondrial membrane potential; nmol/l, nanomole per liter; Neph, nephrin; Pod, podocin; RC, respiratory chain;

ROS, reactive oxygen species.
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Appendix 5a. Existing data of mitochondrial-nucleus crosstalk in metabolic disease.

Reference NO in XTC.UC1 cell lines SOD?2 induction with SNAP | NRF1, ND5, PRC induction | NRF1, ND5, PRC
treatment in XTC.UC1 with SNAP treatment in induction with SNAP
XTC.UC1 treatment in BCPAP

T0 T48 |T/72 |T96 |TO |T48 |T72 |T9% |TO |T48 |T72 |T96 TO |T48 | T72 |T96

Raharijaona, T4.2 + + + ND5 -
2009

B-CPAP, human papillary thyroid cancer cells; ND5, nicotinamide-adenine dinucleotide (NADH) dehydrogenase, subunit 5 (complex 1); NO, nitric
oxide; NRF-1, nuclear respiratory factor-1; PRC, Peroxisome proliferator-activated receptor-Y" coactivatorla (PGC-1) related coactivator; SOD2,

superoxide dismutase -2; SNAP, S-nitroso-N-acetyl-D, L-Penicillamine; XTC.UC1, human hurtle cell carcinoma line.
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https://www.ncbi.nlm.nih.gov/gene/4540

Appendix 5b2. Nitric oxide concentration, SOD2, NRF1, ND5, PRC induction with SNAP treatment in two cell lines.

Ref NO in XTC.UC1 cell lines SOD?2 induction with NRF1, ND5, PRC induction with | NRF1, ND5, PRC induction
SNAP treatment in SNAP treatment in XTC.UC1 with SNAP treatment in
XTC.UC1 BCPAP
TO T48 | T72 |T9% |TO |T48 |T72 |T9%6 | TO T48 T72 | T96 TO T48 | T72 | T96
Raharijaona | 4.2 + + + + ND5 -
et al, 2009

B-CPAP, human papillary thyroid cancer cells; ND5, nicotinamide-adenine dinucleotide (NADH) dehydrogenase, subunit 5 (complex I); NRF-1,

nuclear respiratory factor-1; PRC, Peroxisome proliferator-activated receptor-Y" coactivatorla (PGC-1) related coactivator; SOD2, superoxide

dismutase -2; SNAP, S-nitroso-N-acetyl-D,L-Penicillamine; XTC.UC1, human hurtle cell carcinoma line. ND5, nicotinamide-adenine dinucleotide

(NADH) dehydrogenase, subunit 5 (complex I).
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Appendix 5b3. PRC mRNA expression level with different treatments.

Ref PRC mRNA expression | PRC mRNA expression | PRC mRNA expression level with| PRC mRNA expression level
level with 20% serum level with SNAP PRC SiRNA treatment with PRC SiRNA + SNAP
treatment treatment treatment

TO | T48 | T72 |T96 | TO | T48 |T72 |T96 | TO | T6 | T48 T72 | T96 TO | T6 | T48 |T72 | T96

Raharijaona et 122 + 35 | | (70%) + ND5 56+ 114 -
al, 2009 = 0.6
0.4

MRNA, messenger ribonucleic acid; ND5, ND5, nicotinamide-adenine dinucleotide (NADH) dehydrogenase, subunit 5 (complex 1); PRC,

Peroxisome proliferator-activated receptor-Y coactivatorla (PGC-1) related coactivator; SiRNA, small interfering ribonucleic acids; SNAP, S-

nitroso-N-acetyl-D,L-Penicillamine.

23


https://www.ncbi.nlm.nih.gov/gene/4540

Appendix 5b4. PRC SiRNA gene expression with different treatments in control group.

Ref PRC expression level, PRC SiRNA gene expression with PRC SiRNA gene PRC SiRNA gene
NRF, TFAM, COX5B in SiRNA treatment expression with SIRNA expression and without
PKG inhibitor XTC.UC1 treatment in control group | control group during 20%
cell lines serum induction
TO T12 T24 | T48 | T96 | TO | T12 | T24 | T48 8 cluster of genes during 48
hr.

Clusters of 2,8 in mt
functions were enriched and

2, 5 were enriched in cell
functions. A pearson’s
correlation of 90%
microarray analysis and
real-time RT-PCR

Raharijaona | [2.2+0.1t0 0.8 + 142% | | 42% | 70% | 74% >80%
etal, 2009 | 0.1(P<0.05)

PRC, Peroxisome proliferator-activated receptor-Y coactivatorla (PGC-1) related coactivator; SIRNA, small interfering ribonucleic acid or short

interfering RNA or silencing RNA.
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Appendix 5c. Mitochondrial RC functions in mitochondrial-nucleus crosstalk in metabolic disease.

Ref

Complex | with
PRC inhibition

Complex Il
with PRC
inhibition

Complex 11 with
PRC inhibition

inhibition

Complex IV with PRC

Complex V
with PRC
inhibition

SOD2

Raharijaona et al,
2009

T | T24 | T48

T12 | T24 | T48

T12 | T24 T48

T12 | T24

T48

T12 | T24

T48

T12

T24

T48

RC concentration

Expression of
selected genes
coding complex 1V
subunits

|ColI

Expression of
nuclear genes
coding complex 1V
subunits
(tCOX15,|COX5B

)

) COX15
(T1.8)

(18%)

OXPHOS

!

!

<~

l

<~

OXPHOS, oxidative phosphorylation; PGC, Peroxisome proliferator-activated receptor-Y coactivatorla (PGC-1) related coactivator ; RC,
respiratory chain; SOD2, superoxide dismutase -2.
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Appendix 6al. Raw data existing in mitochondrial-endoplasmic reticulum crosstalk in metabolic syndrome.

Ref/Safiedeen et al, | PERK | IREla | ATF6 | elF2a | mRNA | Protein | XBP1 | NO | EDR | eNOS
2017 CHOP

Substance 1 0 0 ) ) 0 )

concentration

TUDCA ! ! l | l l Tt

Tunicamycin ) ) )

<«
<«

Treatment of ECs T for
by MPs 24hr

Neutral SMase !
silensing with
SiRNA after 24 hr
Tx with MPs

Neutral SMase )
inhibitor GW4869
or SIRNA by
phospho-Ser
eNOS/phosphoThr
eNOS ratio

ATF6, activating transcription factor 6; CHOP, C/EBP homologous protein; XBP1, x-box binding protein 1; ECs, endothelial cells; EDR,
endothelium-dependent relaxation in response to acetylcholine; elF2a, eukaryotic translation initiation factor 2 alpha; eNOS, endothelial nitric
oxide synthase; IRE1la, inositol -requiring enzyme-1 alpha; MP, microparticles; mRNA, messenger ribonucleic acid; NO, nitric oxide; PERK,
pancreatic endoplasmic reticulum kinase; SMase, sphigomyelinase; SIRNA, small interfering ribonucleic acid or short interfering RNA or silencing

RNA.
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Appendix 6a2. ROS levels after microparticle and TUDCA treatments. ROS, reactive oxygen species; TUDCA, tauroursodeoxycholic acid.

Ref/ Safiedeen | Cytosolic ROS | MitoSox Mitochondrial | MP induced

et al, 2017 fluorescent ROS P47Phox

Time T2 | T4 |T24 |T2 | T4 |T24 T4 | T24
MP treatment | T |T |- - - )

TUDCA VoL

SMase !
Silencing

ROS, reactive oxygen species; TUDCA, tauroursodeoxycholic acid; SMase, sphingomyelinase.



Appendix 6b. Existing data of mitochondrial-endoplasmic reticulum crosstalk in metabolic syndrome.

Ref/ Safiedeenet | PER | IREL1 | ATF | elF2 | mRN | Protei | XBP [N | ED |eNO | Cytosolic MitoSox Mt | MP induced
al, 2017 K a 6 a A n 1 O |R S ROS fluorescent | RO | P47Phox

CHO T |T |T2 |T |T |T2 |S T |T | T2
P 2 14 14 |2 |4 |4 2 14 14

MP treatment | 1 0 0 0 ) ) Lol S R T I I

TUDCA | | ! ! ! ! Tt Vbl

Tunicamycin T T T

«—
«—

Treatment of T for
ECs by MP 24hr

Neutral SMase !
with SIRNA
after 24 hr Tx
with MP

Neutral SMase 0
inhibitor
GW4869 or
SiRNA by
phospho-Ser
eNOS/phospho
Thr eNOS ratio

SMase silencing |

ATF6, activating transcription factor 6; CHOP, C/EBP homologous protein; ECs, endothelial cells; EDR, endothelium-dependent relaxation;
elF2o,eukaryotic translation initiation factor 2o; eNOS, endothelial nitric oxide synthase; IRE-1a, inositol requiring transmembrane
kinase/endonuclease-1a; MPs, microparticles ; mMRNA, messenger ribonucleic acid; NO, nitric oxide; PERK, protein-kinase- RNA-like-ER kinase;
mt ROS, mitochondrial reactive oxygen species; SMase, sphingomyelinase; TUDCA, tauroursodeoxycholic acid; XBP1, X-box binding
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Appendix 7a. Data of original study of mitochondrial-endoplasmic reticulum crosstalk in renal disease.

Ref Mt | Mt Podocyte tub |A |A |p- |GA | C B|CREB/|OA |DR |S | AT | Mn | MP | Ac | p- p-|p |U |p | BU | TG/ | LPF
con | morph | cell ules [nt | nt el | DD3 | H i | 2ATF4 | T1 P-1 |D |PA | SO | V17 |tin|P4 |J |- | Al | Al | NC | Cho | /IFF
ten | ometry | Mt | Mt dia i- i- F2 | 4 OP | P H |5 D L 2[4 |N |P | Db b r | A
t nu dia met L P6 | a 4 K 3
mb | met | er C |2 8
er er 3
Kawa Tat T e Do | Do Do o (o[ T L 1
kami, 2 wn- | wn- wn-
2015 mon regu | regu regu
ths, | late | late late
leng d dat d
th, 2 later
patc mon
hy ths
loss of
of age
crist
aein
mt-
foca
|
dilat
ed
ciste
rnae
in
ER

BiP, binding immunoglobulin protein;

BUN/Cr, blood urea nitrogen/creatinin, CHOP, C/EBP homologous protein; CREB/2ATF4, (CAMP)

response element binding protein/2 activating transcription factor 4; DRP1, dynamin-related protein-1; LC3, light-chain microtubule-associated

protein-3; MnSOD, manganese superoxide dismutase; OAT1, organic anion transporter 1; p-elF2a, p-eukaryotic translation initiation factor 2

alpha; p-JNK, p-Jun-N-terminal kinase; TG/Chol, triglyceride/cholesterol.
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Appendix 7b. Existing data of mitochondrial-endoplasmic reticulum crosstalk in FSGS.

Ref PERK | BiP/Grp78 | ATF4/CREB- | C/EBP | TRB3 MAPK | Glomerular | Nonmitochondrial | a- Electron
2 cells & ROS cyclophilin- | transport
tubular D enzymes
ROS
Kawakami, | T Up- Up-regulated | Up- Up- T T T Down- Up-
2015 regulated regulated | regulated regulated regulated
or &

ATF4/CREB-2, (cCAMP) response element binding protein/2 activating transcription factor 4; BiP/Grp, binding immunoglobulin protein/glucose-

related protein78; C/EBP, CCAAT/enhancer binding protein ; MAPK, mitogen-activated protein kinase; PERK, pancreatic endoplasmic reticulum

kinase; ROS, reactive oxygen species; TRIB3, tribbles-related protein 3.
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Appendix 8. Existing data about mitochondrial-endoplasmic reticulum communication (crosstalk) in vascular pathophysiology.

Ref/ Pacher,2008 All- [Ca2+]c | Total [Ca2+]m | [Ca2+]c + | [Ca2+]m | CaCL,; IP3R1- | IP3R3-
induced Ca2+ [C2+]m in induced | induced
[Ca2+]c storage in response ca® Ca®
in ER & PGASMC | to All
nonacidic cells by
Ca2+ All & ET
pools All |ET [Ca®*]c | [Ca®Im
TGF-p pretreated Absent or | T(delayed)
PGASMC with fura2 ™
delayed
or
attenuated
Naive cells T 1(100%)
Gradual decay of naive T
cells
Supramaximal dose of All T
(100nM)
Combined Naive 1100% to | 1(93.3%)
naive PGSMC 2nM All
PGASMC
plus TGF-p | TGF-B 192.8% | T51%
pretreated pretreated | to 100
cells cells nM All
TGF-B Tin 41 of
pretreatment 42 control
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by ET(n=41) Tin 16
TGF-p T in 100%
pretreatment of both
by control
thapsigargin plus
(Tg) 2 uM pretreated
PGASMC
cells
TGF-p Tin
pretreatment control
by plus
lonomycin pretreated
TGF
TGF-
pretreatment
measured by
rhod,
IP3-induced T(rapid) T(slow)
in naive cells
IP3-induced )
in
permeabilized
PGASMC
Naive 42.5+8% | T
permeabilized
PGASMCs
Naive 28.6+3.1%
permeabilized /s
PGASMCs

(30uM CaCl,)
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TGF-p 30.6+6.7%l/s
permeabilized

PGASMCs
(30uM CaCly)

TGF-p 40%]of | |
permeabilized MRNA
PGASMCs

All, angiotensin Il; ET, endothelin; IP3R, inositol 1,4,5-triphosphate receptors; mRNA, messenger ribonucleic acid; PGASMCs, preglomerular

afferent smooth muscle cells; TGF-R, transforming growth factor-R.
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Appendix 9. Existing data about Mitochondrial-endoplasmic reticulum crosstalk in questionable cancer and aging.

Ref/ Hacki, 2000 Low CHX+BFA- | Tunicamycin- | BFA Staurosporine
dose induced induced
CHX apoptosis apoptosis
6h |24h
Bcl-2 Massive
ER
dilation

Caspase-3 activation

Caspase-8 activation

COX for

mitochondria

Calnexin for

microsome /ER

Lamp-1 for
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lysosome/peroxisome

Lamin B1 for nuclei

Bcl-2/ch5)

Induction of

apoptosis

NA

Vacuolarization of
the ER/Golgi

network

Nuclear
condensation/DNA

fragmentation

> 70%

Cytochrome ¢

oxidase

P17& DEVDase

activity

detected
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Bcl2, B-cell lymphoma-2; BFA, brefeldin A; CHX, cycloheximide; COX, cytochrome ¢ oxidase; CHX, cycloheximide; DNA, deoxyribonucleic

acid; ER, endoplasmic reticulum.

Appendix 10a. Existing data of mitochondria-endoplasmic reticulum crosstalk in myocardial ischemic-reperfusion injury.

Ref/ Gomez, 2016 | IP3R Grp75 | VDAC | CypD | RyR2 | ANT | IP3R- Caffeine- Mt Ca2+ amplitude | Ca2+ transfer | Ca2+
mediated induced into mt transfer
Ca2+ Ca2+ into mt
transfer transfer
from from SR/ER
SR/ER to to mt
mt
GSK3p ! ! ! ! lthe amplitude Not
inhibitors ofCa2+ into mt modified
averaging 0.36+0.01
vs. 1+0.1-fold with
SiC (P<0.05)
SB216763 interaction | | l ! Did not modulate
induced by caffeine
(P=NS),|Ca2+
transfer under
histamine stimulation
in HI9c2 cells
GSK3p 0.6£0.06 vs. | Did not
inhibition by 14+0.07 fold | modify
SB21 vs. control | (P=NS)
(p <0.05)
Overexpression T compared
of GSK38 in with its control
H9c2 cells averaging
1.5240.07 vs.
1+0.04 in the
pcDNA
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| | | | | | [ ] | | [ (P<0.05) | |
5-triphosphate receptors; mt, mitochondria; RyR2, ryanodine receptors; SR/ER, sarcoplasmic reticulum/endoplasmic reticulum; VDAC, voltage
dependent anion channels.
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Appendix 10b. Existing data of mitochondrial-endoplasmic reticulum crosstalk.

Ref/ Gomez, Reticular (ER) Ca efflux | Cytosolic IP3-mediated Ca2+ Mt Ca2+ Cell death
2016 transfer from SR/ER | homeostasis
to mitochondria after HR

HR 4h hypoxia followed by 2h
reoxygenation averaging
50.4+2.9% vs. 7.4+£0.5%
(P<0.05)

SB21at T averaging 2.19£0.1 vs. | 0.3+0.02 vs. |by half-averaging

reoxygenation

1.44+0.11% in HR group

0.38+0.01 in HR
group (P<0.05)

25.9+1.8% vs. 50.442.9% in
HR group

Thapsigargin

Ty 2.5-fold higher in the
HR+SB21 group was
higher in comparison with
the HR group

GSK3p
inhibition at R
group

T steady-state [Ca2+] in
ER lumen during HR

Abolished averaging
1.05+0.02 vs.
1.1+0.03 in the HR
group (P<0.05)

GSK3p, glycogen synthase kinase-3; HR, hypoxia reoxygenation; SR/ER, sarco/endoplasmic reticulum.
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Appendix 10c. Existing data of mitochondrial-endoplasmic reticulum crosstalk in myocardial ischemic-reperfusion injury.

Ref/ Gomez, | Cell death Phosphorylation of GSK3p at GSK3p with IP3R Infarct size after
2016 tyrosine 216 prolonged IR
HR 65.34£3.2% vs. 1.82+0.08 vs.1+0.05-fold in basal | Doubled;2.23+0.23 vs. 1+0.19-fold in basal
13.6+0.7% group (P<0.05) group
SB21 1 (50%) 1.18+0.1 vs. 1.82+0.08 in HR linteraction at reoxygenation averaging
group 0.74+0.1 vs. 2.234+0.23(P<0.05)
IR+SB21 ! ! laveraging 31£0.6%

vs. 44.6+£1.7%

GSKa3R, glycogen synthase kinase-3f; HR, hypoxia reoxygenation; IR, ischemia reperfusion injury.
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Appendix 11a. Existing data of mitochondrial-endoplasmic reticulum crosstalk in cardiovascular disease.

Ref/ Diwan, 2009 | Caffeine- Immunoreactive | Phospholamban | Ryanodine Na/Ca2+ Calsequestrin | Inward NCE Calcium
induced SERCA levels (PLN) receptor(RYR) | exchanger (CSQN) calcium current | cycling during
cytosolic (NCE) current phasic
calcium (Ica2+) electrical
release (SR stimulation
calcium
content)

Overexpressed 25% + 5%

NIX greater than
controls

Genetically 28% + 4% > <~ > © ©

ablated NIX lower than
controls

Nix-KO mice The same | The l

same

WT heart The same | The

same

Nix-KO mice restore

combined PLN

ablation

PLN-KO mice

DKO, double knockout mice; KO, knockout; SERCA, SR calcium ATPase.
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Appendix 11b. Existing data of mitochondrial-endoplasmic reticulum crosstalk.

Ref/ Diwan, 2009 | Aggressive Periportal Left Cardiac Salutary effects | Peripartum Cardiomyocyte
apoptotic mortality ventricular | performance | of Nix ablation | lethality necrosis (form of
cardiomyopathy dysfunction on ventricular dystrophic
(CMP) (LVD) dilation & calcification)

contractile
performance

Gg-N ! ! prevented Improved Protective (1st | Not appeared

ix-KO postpartum

week)

Gg-Nix/PLN-

DKO

Gq mice 50% died within In 2/3 appeared

2 wks

DKO, double knockout ; PLN, Phospholamban.
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Appendix 11c. Existing data of mitochondrial-endoplasmic reticulum crosstalk.

Ref/ ER/S | Ca- ER/S | Lethality | Lethal | Cytos | Mt ER- | ER Cell | TUN | Caspa | MTP | apopt | Mt
Diwan, R mediate | R of ity of | olic prote | rich | prote | viabi | EL se activa | osis mm
2009 Ca2+- | d calci | mitochon | SR- protei | ins prote | ins lity positi | activa | tion poten
mt progra |um | dria- associ | ns ins (deat | vity tion tial
signal | mmed cont | associate | ated h) (PTP
ling cell ent | dNIX NIX openi
death ng)
Nix-ActA +(2 |+ + + didno
cofraction fold t
ated with or
COXIV(m more
t marker) )
NIX-cb5 + + + - Loss
cofraction of
ated with mm
calnexin(m potent
arker for ial
ER)
NIX-WT + + + + Loss
(NIX-wild of
type) mm
potent
ial

COXI1V, cytochrome c oxidase 1V; ER/SR, endoplasmic reticulum/sarcoplasmic reticulum.
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Appendix 12a. Existing data about Mitochondria-endoplasmic reticulum in Alzheimer's disease.

Ref/ BECN1 | CANX | TOMMZ20 | VDACL1,2 | PIK3C3 | PAHB | AMBRA1+WIPI1 | ATG16l+WIPI2 | GD3
Garofalo,

2016

MAMs n - + i T - "

fraction

Pure mt + VDAC1

fraction

Ptdins3P "

AMBRAL, autophagy/Beclin 1 regulator 1; ATG 14, autophagy related 14; BECNZ1,beclin 1, autophagy related; CANX, calnexin; MAMs,
mitochondria-associated membranes; P4HB, prolyl 4-hydroxylase subunit B; PIK3C3, phosphatidylinositol 3-kinase catalytic subunit type 3;
Ptdins3P, phosphatidylinositol 3-phosphate; TOMMZ20, translocase of outer mitochondrial membrane 20 homolog; VDACL1,2, voltage dependent

anion channel 1; WIPI 1, WD repeat domain, phosphoinositide interacting 1.
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Appendix 12bl. Existing data of mitochondrial-endoplasmic reticulum in Alzheimer's disease.

REeF/ wiP | UVR | Ganglio | AMBR | AMBR | ANT | LC | P- ATG | BEC | GREEN FRACTI | Fraction PIK3C3/V
Garofalo, |11 AG side Al A2 I- 3-1|UL |14 N1 FLUORESC |ON 6&7 Ps34
2016 GD3 LC K1 ENCE 4&6 correspon
3 (Raft ding to
fractio | raft-like
n) microdom
ains
CALNEXI |+ + weak + + + T T +
N associati
on after
HBSS
AUTOPHA | + + B TP <0.01)
GIC FLUX
Western + !
blot
analysis
VDAC1 )
MAMs

SEL1L

+
ATG14, autophagy-related 14; BECNL1, Beclin 1, autophagy related ; GD3, aNeu5Ac(2-8)aNeu5Ac(2-3)bDGalp (1-4)bDGlcp(1-1) ceramide;

MAMs, mitochondrial associated membranes; p-ULK1, phosphorylated-unc-51 like autophagy activating ; PIK3C3, phosphatidylinositol 3-kinase

catalytic subunit type 3; VDACL, voltage dependent anion channel.
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Appendix 12b2a. Existing data about mitochondria-endoplasmic reticulum crosstalk in Alzheimer's disease.

Ref/ ST8S1A1 | MFN2
Garofalo, SIRNA SiRNA
2016
CANX- no !
AMBRAL | increase
CANX- Lower
BECN1 than in
scrambled
SiRNA-
transfected
cells after
autophagic
triggering
by HBSS
MFEN2 !
MFEN2 !
knockdown

MFN2, mitofusin 2; ST8SIA1/GD3 synthase, ST8 a-N-acetyl-neuraminide a-2, 8-sialyltransferase 1; MFN2 siRNA, mitofusin 2 small interfering

ribonucleic acid.



Appendix 12b2b. Existing data of mitochondrial-endoplasmic reticulum in Alzheimer's disease.

REF/ SELILIN | SELIL& | WIPI PIK3C3 | BECN1 | ATG14 | UVRAG | WIPI | IMMUNOPERCIPITAT | WIPI | AMBRA1+WIP
Garofalo, | UNTREATE | GD3 after after after after after 1 ES 2 11
2016 D CELLS & | association | treatmen | treatme | treatme | treatme | treatme
SEL1L in t with nt with nt with nt with nt with
HBSS- HBSS HBSS HBSS HBSS HBSS
treated
cells
GD3 weakly NOT +
association | INFLUENCE
(p<0.02) DBY
AUTOPHAGI
C
INDUCTION
CALNEXI + + + + +
N associatio
n
ATGI16L +
1

NO BANDS
corresponding to
AMBRAL,
WIPI1,ATG16L1 or
WIPI2 were detected

For abbreviated words be referred to related reference.
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Appendix 12b3. Existing data of mitochondrial-endoplasmic reticulum in Alzheimer's disease.

Rer/ Garofalo, | AMBRA1+WI | AMBRA1l | AMBRA1+G | WIPI1 CALNEXIN
2016 PI1 D3
FGD3 TAssociati TAssociati | TAssociatio
on on n
CALNEXIN TAssociatio
n after
autophagic
induction
WIPI1 PRESENT
Association
ATGI16L1+WI undetectable
P12 in AMBRAL1
immunopercip
itates either
from
untreated or
HBSS-treated
cells
WIPI2 NOT
ASSOCIATIO
N

For abbreviated words be referred to related reference.
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Appendix 13. Existing data about mitochondria-endoplasmic reticulum in cardiomyocyte neurons.

Ref/ Mfnl | Mfn2 | Combined | Mt surface- | ERMIC | ddGFP+ | dsRED+ | ddGFP ER-mt MCU MICU | MICU |10
Naon, double ER C fluorescence | tethering 1 2 tetheri
2016 mfnl, juxtaposition ng

mfn2
MEF1 ~20% Tin

the

distance

between

two

organelles
MEF2 110-15%
Mfn2 ~>70% | TER-mt contact ! Not Not Not
ablation distance coefficient affected | affected | affected

of ERMICC

Acute l
Mfn2
deletion

ERMIC,endoplasmic reticulum-mitochondria contact coefficient; MEF, mouse embryonic fibroblasts; Mfn2, mitofusin 2; MCU, mitochondrial

Ca2+ uniporter.
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Appendix 14. Raw data of parkin regulation in ER-mitochondria contacts in the present research.

Ref/ Basso et Parkin | Scamble | Monoubiquitinated | Multiubiquitinated | Unmodified | Steady Volume Electron FRET ratio Anti-Mfn2 Ab by Coimmunopercipitation | Climbing
al 2018 SiRNA | SiRNA forms of dAMFN Forms of dMFN dMfn state rendered 3d microscopy | (AR/R) by WB analysis assay
(Ctrl (PINK1/Parkin (PINK1/Parkin levels of | reconstruction FEMP
RNAI) dependent) dependent) dMfn of z-axis stacks probe
(absence | of confocal
of images of
PINK1 fluorescent
or tagged mt and
Parkin) | ER (Manders
coefficient)
S2R+ Upper molecular Upper band by Smaller increased | Mutant
Drosophila weight bands by western blotting molecular dMfnk4eR
cells western blotting weight
bands
Parkin 11in ER-mt
deficient distance
S2R+ fly cells (MERCs
width),
overall] in
average
number of
ER-mt
contact per
mt
MEFs Degree of
transfected tethering (n=8,
with parkin 12-15 cells per
SiRNA experiment (
clear | in ER-
mt contacts), p-
value=0.0005
MEFs
transfected
with Scamble
SiRNA
(Control
RNAI)
Parkin MEFs
transfected
with pcDNA
3.1 (Ctrl)
Parkin MEFs | ER-mt N=4, p-
transfected tethering value=0.0485
with pcDNA
3.1-Cre

49




(CRE)
Mfn2 Single band Partially decreased upon
parkin deletion
Mfn2 Wild type Single band of Mfn2 | Clear reduction of Mfn2-
ubiquitination CMT2A(R94Q) Ubin all CMT type 2A
in Mfn2 KO or MFN2 disease-asssociated Mfn2
MEFs p251A and mutants, reduction in
MFN2R280H ER-mitochondria
contacts with Mfn251A
or Mfn2R280A
Mfn2 Yellow spots: Cells were lysed
ubiquitination area of subjected to
in Mfn2 KO organelle immunoprecipitation,
MEF tethering (scale WB by a-HA
indicated bar:20 pm) antibody and a-
plasmids+HA- N=4,15 cells Mfn2:inputs
Ub per experiment, represents 10% of
p-value the protein lysates,
<0.0001) 1P shows 100% of
Mfn2 vs. protein lysates
Mfn2p251A (p
value=0.0003)
Mfn2 vs
Mfn2R280H(p
value=0.0001)
Inputs and IP
eluate:2-100%
of the protein
lysates (n=4, p
value=0.0029)
Peak [Ca2+]
mitin 9
independent
experiments (p-
value=0.0186)
Mfn2 KO Single band of Mfn | ubiquitinated forms in
MEFs with non-ubiquitinitable
Myc-tagged mutant Mfn2K416R
form of wild Mfn2 KO cells
type Mfn2 expressing Mfn2<41eR:
and Mfn2"416R Imt Ca?" uptake
and HA-Ub
TM in wild P value<
type 0.0001
TMin PINK1 P value<
mutant®® 0.0001

CMT2A, Charcot-Marie-Tooth neuropathy type 2A; ER, endoplasmic reticulum; FEMP, FRET-based indicator of ER-mitochondria proximity; MEFs, mouce embryonic fibroblasts; Mfn, mitofusin; pcDNA, polyclonal

deoxynucleic acid.
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Appendix 15. Raw data of mitochondria to ER crosstalk in the present research.

Ref/ Abuaita mR | MitoP Diffe | MRSA mH20 | IF Tom20 MitoP | mH | Bacter | 1 TEM Immuno | Spaci Anti- SOD2 mH20 | Confocal IF Citat
etal, 2018 0S | Y1 rence | killingin | 2 analys | +MDVs | Y1lin 202 | icidal casp gold al SOD2 | vesicle | 2 microscopy e
fluores in macroph | spatial | is by phagos | leve | capaci | ase- labelling | distri Abor | accum inducti synth
cence MFI | ages localiz HRC omes Is ty 3/7 using bution | Anti- ulation | on ase
intensi of ation M activ anti- of LAM upon and
ty Mito ation Tom20 SOD2 | PAb MRSA mt
PY1 or antibody | by infecti IMP
by alter confoc on of
flow activ al IF comp
cyto ation micro lex |
metr of scopy
y AMP
Kor
SoC
S
Exogenous increas
H202 ed
RAW264.7
cells
transfected
mcherry-
Mito-
7&loaded
with
MitoPY1
MRSA Increas
infection edat4
hr post
infecti
on
IRE-a Significan
deficient t decrease
RAW264.7 in
macrophages macropha
by ge killing,
CRISPR/Cas suppresse
9 d ability
of MRSA-
infected
macropha
gesto
induce
mH202
Wild-type Not
control cells decreased
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NOX-2

deficient
macrophages
NecroX-5 Lower
MitoP
Y1
fluores
cence
and
decrea
sed
capacit
y to
kill
MRSA
Live cells mH20
with viable 2
MRSA, increas
killing ed with
MRSA, latex lived or
beads fixed
MRSA
but not
with
beads,
TmH2
02
levels
in
MRSA
contain
ing
phagos
omes
Time-lapse By 10
imaging of min pi,
infected mitoPY
macrophages 1
preloaded signal
with in
MitoPY1 mitoch
ondrial
work
had
increas
ed
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WT&TLR2/ tovera
4/9-deficient Il
bone mH20
marrow- 2
derived
macrophages
during
MRSA
infection
TLR2/4/9- Failed to
deficient kill
macrophages MRSA&]
MitiPY1
accumulat
ionin
MRSA-
containing
phagosom
€s Vs.
Wild type
macropha
ges
MDVs Infecti
induced by on
MRSA stimula
infection ted
Tsmall
particl
es
positiv
e for
mOMP
Tom20
Vs.
bead-
contain
ing
macro
phages
MRSA- Less Lower
Infected capable in numbers
park2™ killing vs. wild
BMDM MRSA type
Infected Minim | 11 Not
parkin al stimu
deficient accum lated
macrophages ulation
vs. wild type in
macrophages
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Pink1-

deficient
BMDM vs.
wild type
DRP1 knock Killed
down MRSA
macrophages
WT or Not affect
parkin- MRSA
deficient killing
macrophages
with NEMO
inhibitor
Quantified 1 Increase
MDV din
induction in MRSA
infected infectio
macrophages n
treated with
Bafilomycin
(BafAl)
MRSA- MRS Observat
infected A- ion of
macrophages contai | Tom20+
with or ning particles
without phago | inclose
bafilomycinA somes | proximit
1 contai | ytothe
ning bacterial
double | surface
memb | within
rane the
bound | phagoso
vesicl me space
es
Untreated SOD2
macrophages localiz
ed to
mt
networ
k
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Infected Large | Bacteri
macrophages SOD2 | a-
or beads +mt containi
netwo | ng
rk phagos
object | ome:
S more
juxtap | SOD2
osed MDVs
with
phago
somes
SOD2- KD impaired SOD2
RAW?264.7m KD
acrophages cells
fail to
induce
mH20
2 but
higher
level of
mitoch
ondrial
supero
xide
product
ion, not
caspase
317
activati
on or
host
cell
death
WT BM Exhibited
derived SOD2+/TOM
infected 20+ MDVs
macrophages and relatively
few
SOD2+/TOM
20+vesicles
observed
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SOD2+/Tom SOD2

20+MDVs MDVs

required controll

parkin/pinkl ed by
mt
stress
machin
ery

SOD2+/Tom
20+ MDVs

Gener
ation
of all
MDV
s:
parki
n

depen
dent
but
with
Tom2
0+:
SOD
2
vesicl
es
distin
ct
from
cs*
and
comp
lex I
vesicl
es

BM, bone marrow; ER, endoplasmic reticulum; IF, immunofluorescence analysis; HRCM, high resolution confocal microscopy; MDVs, mitochondrial derived

vesicles; MFI, mean fluorescence intensity; mOMP, mitochondrial outer membrane protein; mROS, mitochondrial reactive oxygen species; MRSA, methicillin-

resistant staphylococcus aureus; TEM, transmission electron microscopy; WT, wild type.
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Appendix 16. Raw data of sarcoplasmic reticulum/endoplasmic reticulum to mitochondria crosstalk in the present research.

Fern | Ve | L Ly | Lip | p— | Age | Cit | Tota | My | O2 R SR | SR | SR Mito | Net T|G |[Sho | Cy | Pro | ExX | SR | RyR- Man | AT
ande | ntri | V sos | ofu | gala | - rat | | oca |cons | C | Ca | Ca2 |spar | chon | NAD | o |S | rt- tos | xim | pre | -mt | VDAC | der P/P
z- cul | E om |sci |ctos | dep | e card | rdi | ump | R 2+ | + ks, drial | PH t | S | ter oli | ity ssio | int | immun | coeffi | C
San | ar D al n idas | end | sy | iac al tion | (co |tra|con | |Ca |Ca® |cons |al |H |m c liga | n era | ocoloc | cient | rati
zet | wal |V ves | Pig | e ent | nt | mito | AT | at m | nsi |tent | 2+di |upta | umpt | G | le | mito | R | tion | of ctio | alizatio | analy | o
al, | icle | me | acti | diff | ha |cho |P rest | ple | ent | as ffusi | ke ion S|v |cho |[O |assa|ma |n n sisof | byN
201 S nt | vity |ere |se | ndri |to and | x , mx | on due H el |ndri|S y in SR& | MR
4 nce | act | al PC | after | I, rat | caff to le|s |al lev pro mt spec
sin | ivi | yiel rati | ADP | Il | e eine field | v RO | els tei imm | tros
mt |ty |d 0 stim | ) Ca | - stim | el S ns unola | cop
poo ulati 2+ | ind ulati | s pro to bellin |y,
| by on ris | uce on duct tet g Aw
mit e d ion het m
otr Ca2 er
ack +rel two
er eas org
red e ane
stai lles
nin
9
Agi | thin | 1 1 1 1 No | No | No
ng diff | dif | diffe
phe eren | fer | renc
noty ce en | e
pe ce
You l simi Not Not >75%
ng llar red
mic ucti
e on
gro
up
Old l Larg | | 1, simi | 1, After | Not l 1 1 Not <60% | pres
mic ely l llar caffe | but red erve
e prese ine slight ucti d
gro rved indu | fin on
up in ction | youn
subs SR | g
arcol ca® | cells
emm relea
al mt se,
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sever

ely

depr

essio

nin

cardi

omy

ocyt

es
Diss <40
ocia nm
tion
effe
ct of
age
Acc Deca
erel yin
atio NAD
n of PH/N
elec ADP
tric *in
al cardi
paci omyo
ng cytes
in in
bot old
h grou
gro p
ups
Posi ISR
tive Ry
amp R
lific juxt
atio apo
n sed
fluo with
resc mt
ent VD
spot AC
S
Tre lnu Par | decreas
atm mbe tial | ed
ent r of disr
with amp upti

58




colc
hici
ne

lific
atio
n

clus
ters

on

ADP, adenosine diphosphate; ATP, adenosine triphosphate; EF, ejection fraction; LVEDV, left ventricle end-diastolic volume; NADP, nicotinamide-adenine

dinucleotide; NADPH, nicotinamide-adenine dinucleotide phosphate; NMR, ; PC, phosphocreatine; RCR, respiratory control rate; ROS, reactive oxygen

species; RyR, ryanodine; SR, sarcoplasmic reticulum; VDAC, voltage-dependent anion channel. 1 mark shows elevated and { declined amount.
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Appendix 17. Raw data of interorganelle crosstalk between ER-mt in the present research.

Sala- | Quan | acyl- Calr | Asso | A | TO | Cytoch | Mitoc |Ci | Tran | An | C | Transmi | Total | Superr | FR | Oper | Chole | Pu
Vila | titati | CoA eticu | ciate | CS | MM | rome hondr | s- |sferr | nex | A | ssion mitoc | esoluti | ET |a sterol | rifi
etal, |ve synthet | lin d L1 |20 C ial Go | in in-6 | V | electron | hondr | on sign | auto | level |ed
2016 | mass | ase with | an | (oute | (inter | inner | Igi | rece 1 | microsc | ial micros | al mate | in M
spect | long lipid | d r memb | memb | pr | ptor opy mass | copy by d MA A
rome | chain4 dro | A | mem | rane rane ote | & of ER | flow | micr | M M
try (ACSL plet | CS | bran | space) | protei |in | flotil or cyto | osco
4/FAC prot | L4 |e) ns G |linin Mitoc | met | py
L4) ein such M | MA hondri | ry
1 as 13 | M al
(AL cytoch | 0 fract networ
DI) rome ion k
C
oxidas
e
subun
it
1(Cox
1/Mtc
0l)
Henc More Mode Diffe | ER: ER
efort extensiv | stly rentia | 7.240. | :
h e ER-mt | higher | 5vs. | x1.
Wild contacts avera | 4.8+1. | 8
type (70+11.8 ge 5 mg | Mt
%),absol distri | cho/m | X2.
ute butio | gprote | 6
length: nof |in
28.143.2 mitoc | <0.01
nm hondr | mg
1a chol/
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mg

protei
n
CAV 53+13%, Appare | Low | Diffe | fmt: | 1E
1- 11.542.6 nta er |rentia | 9.5+1. | R:
defici nm (p- aberran | FRE | | lvs. | X2.
ent value cies T avera | 6.7+1. | 8
mice <0.05) sign | ge 7 mg
al distri | chol/
butio mg
nof | prot
mitoc | in
hondr | <0.01
ia
MA )
Ms
Bulk -
of
ER
MA Not | Not Not No | Abse
Ms detec | detecta | detect |t nce,
fracti table | ble able 1
on
MA
Ms
HM Did
G- not
CoA resc
reduc ue
tase FRE
inhib T
itor sign
(lova alin
statin CA
) V1
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KO
cells

Diffe | Zg>1.
renti |5

al
prote
in
comp
ositio
ns
(WT
vs.C
AV1
KO
cells)

CAV1, caveolin; ER, endoplasmic reticulum; KO, knock down; HMG-CoA reductase, methyhydroxy glutaryl-Coenzyme A reductase; MAM, mitochondria-

associated membrane; mt, mitochondria; WT, wild type.
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Appendix 18. Existing data of mitochondrial-peroxisome crosstalk in renal disease and aging-related disorders.

Ref/ Hwang, Diabetic WT mice | Nondiabetic Diabetic CKO Nondiabetic Diabetic WT Renal Catalase
2012 WT mice mice CKO mice mice& expression knock-
diabetic CKO down cells
mice
difference
Blood glucose
Mean blood T since5 wks Little difference
pressure (BP) between diabetic
CKO mice &
diabetic WT
mice
Urinary protein
& albumin
excretion
Plasma
creatinin levels
Glomerular Tupto 10 wks Tupto 10 wks TGV&FMA vs. | Tglomerular
volume & FMA age-matched volume &
nondiabetic WT FMA vs.
mice diabetic WT
mice at both 4-
10 wks
Urinary
creatinine
Body weight up to 10 wks after up to 10 wks No

low dose STZ
maintained

after low dose
STZ maintained
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Kidney weight | |in 4-10 wks T in 4-10 wks

TGF-p1 T in 4-10 wks upregulated

CTGF Tin 10 wks upregulated

a-SMA upregulated

BMP7 downregulated

E-cadherin } in 4-10 wks downregulated

MRNA

FN mRNA in 4-10 wks upregulated

1 (10wk>4wks)

Protein in 4-10 wks

expression | (10wk>4wks)

GPx1 nonupregulated upregulated Lower in
diabetic CKO
mice than in
diabetic WT
mice

Prx1 nonupregulated upregulated higher

Prx5 higher Lower in
diabetic CKO
mice than in
diabetic WT
mice

SOD1 nonupregulated upregulated Lower in
diabetic CKO
mice than in
diabetic WT
mice

SOD2 nonupregulated upregulated Lower in
diabetic CKO
mice than in
diabetic WT
mice
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Sulfiredoxin-1 nonupregulated upregulated Lower in
diabetic CKO
mice than in
diabetic WT
mice

NOX4 Tat 4wks then

upto wks

Urinary LPO Tat 4wks then

upto wks

Renal Tat 4 wks then

nirotyrosine upto 10 wks

PEX1l-a Tat 4 wks but at 10 lat 4-10 wks

wks
ABCD3 T at 4 wks but at lat 4-10 wks
10 wks

Mt SOA levels

using MitoSOX

Cytochrome b | Tat 4 wks but |at LAt 4-10 wks

MRNA level 10 wks

CPT-1la JAt 4-10 wks

Lipid droplets T

ACO Upregulated by

PhA with or
without HG

ABCD3, ATP binding cassette member 3; ACO, acyl-CoA oxidase; a-smooth muscle chain ; BMP7, bone morphogenic protein 7; CKO, catalase
null mice; CPT-1aq, carnitine palmitoyltransferase; CTGF, connective tissue growth factor; FMA, fractional mesangial area; GPx1, glutathione

peroxidase-1; LPO, urinary lipid peroxide; NOX, NADPH oxidase; Prx1, peroxiredoxin-1; SOD, superoxide dismutase; WT, wild type.
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Appendix 19. Existing data of mitochondrial-peroxisome crosstalk in aging and age-related disorders.

Ref/ Peroxisoma | Cytos | Mt MM killerRed proteins p-value
Ivashchenko, I (roGFP2- | olic roGFP | redox (relative fluorescence
2011 PTS1)[pex1 | roGF |2 state intensities of the
4p] P2(c- | protein photosensitizer per unit
roGF |s area)
P2) P (KR- Cyt | Mitoch
PTS1) osol | ondrial
i (mt-
(c- | KR)
KR
)
Control mouse | Expressed, Expressed protein
fibroblasts lexcitation
(5+/+WT) ratio
Pex5p-deficient Expressed protein
mouse
fibroblasts
Treating the Toxidation
cells with state of
Aldrithiol-4 roGFP2-
PTS1
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|Cu®* or Zn**
levels

Not affect
the redox
state of PM

Redox state

™

™7

Redox state
differences

(N=73, p<0.0001)

Peroxisomal
pH-mt pH [(6.9-
8.2)-(7.8-8)]

Redox state of p-
redox state of
mt=pH value of P-
pH value of mt

Excitation ratio
of cytosolic &
peroxisomal
roGFP2

™

™

Small but significant
changes

Oxidation state
of roGFP2 in
human
fibroblasts
lacking
peroxisomes
(mutated
PEX16 gene)

No significant
difference

Mt & c-
roGFP2-treated
with Aldrithiol-
4

Rapidly
returned to
basal levels

Rapidl
y
returne
dto
basal
levels

Rapidly
returne
dto
basal
levels

p<0.001

GSTK1
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COS-7/H-cat Excitation p<0.0001
cellsvs. COS-7 | ratio is
cells or higher in
immortalized COS-7/H-
wild-type MEFs | cat cells
Influence of cell | T1 ™ P < 0.0001
passage number
on the redox
balance of
peroxisomes,
cytosol & mtin
primary HuFs
Percentage of T over time
peroxisomes a
400/480
excitation ratio
larger than the
mean plus the
SD of control
Redox state of | T ™ 0 p<0.005
roGFP2 in late-
passage cells
Number of T,| capacity
peroxisomes per | to import
cell in late- the roGFP2-
passage cells PTS1
reporter
protein
Immortalized >
wild type
Catalase- VN Tredox
deficient MEFs state
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Acute catalase
inhibition by 3-
AT

p-derived
oxidative stress

Mt-derived
oxidative stress

™

Cytosol-derived
oxidative stress

™ mt
fragme
ntation
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Appendix 20a. Existing data of mitochondria-lysosome in neurodegenerative disorders.

Ref/ Fernandez-Mosquera, 2015 GSE3564 | GSE4773
2
rotenone 5nM) & One Higher The number of up-
(Rotenone (50 nM) week | number of | and down-regulated
after | up- was similar after one
Tx regulated | wk treatment
lysosomal | Amount of down-
genes (Tin | regulated genes
lysosomal | progressively at 2
biogenesis | and 4 wks of
), high treatment
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number of
lysosomal
genes
down-

regulated

Four

wk

after

Tx

Effect

reversed

Rotenone (50 nM)

Four
genes not
down-
regulated
after 1 wk
but

significant
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down-
regulation
after 4

wks Tx

123
transcripts
after 1
wk, | 9
transcripts
; 22 of 23
transcripts
increased
at 1 wk
down-
regulated

after 4
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wks; 9
transcripts
down-
regulated
at 1 wk
and up-
regulated
after 4

wks
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Appendix 20b. Existing data of mitochondria-lysosome crosstalk in aging and age-related disorders.

Ref/ TF | MIT | TF | TFE | Lysos | Mt Cellula | Overall | LA CT |AM | CT
Fernandez- EB | F EC |3 omal inner r Ca2+ | activity | MP1 SD | PK | SF
Mosquera,20 genes | mm homeo | of RC -p
15 potenti | stasis (02
al consum
(Aym) ption)
Mt RCCI Rap | Rapi || Rapi | Tand | Small
inhibitor- id d up- dup- | return | effect
treated wild | up- | regul regul | to
type MEFs reg | ation ation | paselin
(rotenone) ulat | then then | es after
ion | retur retur | 12 h
then | nto nto | treatm
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retu | the the ent
rm | baseli baseli
to | ne ne
the
bas
elin
e

Mt RCCI

inhibitor-

treated wild

type MEFs

(rotenone)

for 5 days

Chronic

respiratory

chain
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deficiency

C0q9R239X
MEFs
Coq9R239x
in heart mice
Mt CCCP Rap | Rapi Rapi | Trapidl | Strongly
treated wild | id d up- dup- |yand | affect
type MEFs up- | regul regul | return
reg | ation ation | to
ulat | then then | baselin
ion | retur retur | es after
then | nto nto | few
retu | the the hours
m baseli baseli
to | ne ne
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the

bas

elin

Mt RC &
OXPHOS

perturbation

Rapid
up-
regulat
ion
follow
ed by
baselin
e
levels
after
few

hours
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Rotenone-

treated Hela

cells

Rap

up-
reg
ulat
ion
then
retu
m
to
the
bas

elin
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CCCP-

treated Hela

cells

Rap

up-
reg
ulat
ion
then
retu
m
to
the
bas

elin

Tin
numbe
r of
lysoso
mal
genes
after 4
treatm

ent
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Knock-down

TFEB in

Hela cells

MITF
Knock-down
(qPCR) in

Hela cells

TFEB

knock-down

in Hela cells

Double

TFEB/MITF

knock-down

in scrambled

cells with
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CCCP

treatment

AMPK with

CCcCP

treatment

MmTORC1

inhibitor

inhi

bit

AMPK with

CCcCP

treatment in

Hela cells

AMPK
inhibitor

(dorsomorph
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in)

AMPK © o o >
activator(A7
69662) in

hela cells

Treated cells | &
with CCCP
plus
(AMPK-
calcineurin
inhibitor
MTORC1

axis)

CCCP, carbonyl cyanide 3-chlorophenyl hydrazine; RCCI, respiratory chain complex inhibitor; TFEB, transcription factor EB; AMPK, AMP-

associated protein kinase.
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Appendix 21a.Existing data of mitochondria-lysosome crosstalk in DM, aging and CNS disease

Ref/ Beclin-1 | Atgl2- NADP | BNIP | RO | MCF | SHE | L929 cells HEK-293 cells
Ghavami, | expressio | Atg5 H 3 S 7 P
2010 n formatio | oxidase cells | cells
n
Time 12h |24 |36 |12h |24 |36h
>100 | h h 60 | h >40
pug/ml | 2 >60 | no/ |2 ug/
60 ml | 40p | ml
g/m
I
S100A8/A toxic
O-treated
cells
PCDI
(apoptosis)
PCD-II
(autophag
y)

ATGS, autophagy protein 5; HEK cells, human embryonic cells; NADPH, nicotinamide dinucleotide phosphate; ROS, reactive oxygen species.



Appendix 21b. Existing data of mitochondria-lysosome crosstalk in diabetes mellitus, aging and central nervous disease.

Ref/Ghav | Caspas | Bl | PAR | CAS | LC3 | Class | LC3- | Lysosom | AT |Becli | Bc| ATG | Volum
ami, 2010 | e-8 D P-1 P -1 i 1 al G12 | n-1 12 5 e&
activati cleav | activ PI13- hydroge | - expre | freque
onin age atio kinas npump | AT ssion | ncy of
MCF7 in nin e inhibitor | G5 cytopla
& SHE | MC inhibi (bafilom smic
SHEP P F7 tion ycin-Al) granule
cells cells | cells 3-MA S
stainin
g with
LTR
S100A8/A | - CAS | Not
9- P7 CAS
triggered activa | P 3
cell death tion | activ
ation
S100A8/A suppre suppress T T | inhibi
9in ssed ed ted
MCF-7
cells
S100A8/A suppre | inhibi | suppress T T
9in ssed ted ed
SHEP
cells
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S100A8/A
9 treated
Baf-Al in
SHEP
cells

inhibi
ted

S100A8/A
9 treated
in L929
cells

Mp <
0.001)

Autophag
y co-
treated
NAC plus
S100A8/A
9in
MCF7
cells

inhibi
ted

inhi
bited

ATGS5, autophagy protein 5; HEK cells, human embryonic cells; NADPH, nicotinamide dinucleotide phosphate; ROS, reactive oxygen species.
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Appendix 21c. Existing data of mitochondria-lysosome crosstalk in DM, aging and CNS disease.

Ref/ Ghavami, 2010 Cath B Cath L MTR | BNIP3 | ATM- Lysoso | ATM- RO | Aym
inhibitor inhibitor (z- BNIP3 | mal BNIP3 | S using
(CA-074-ME) | FF-FMK) activati | vs. WT DHR-
on cells 123
S100A8/A9-induced cell death in MCF7 cells | inhibited Inhibited (P< Resistan
0.001) tto cell
death

S100A8/A9-induced cell death in SHEP cells
S100A8/A9-induced cell death in L929 cells Resistan | 1 !

tto cell

death (P

<0.05)
S100A8/A9-induced cell death in HEK-293 Resistan
cells t to cell

death (P

<0.05)
ATM-BNIP3-L929 ! !
ATM-BNIP3-MCF7 cells ! !
S100A8/A9-induced apoptosis in
HT29/219&SW?742 colon carcinoma cells
MCF7 cells treated with S100A8/A9
MCF7 cells treated with SI00A8/A9 plus 1

NAC for 4 h

Wit L929 cells after treatment with
S100A8/A9
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ATM-BNIP3 after L929 cells overexpressing
treatment with S100A8/A9 vs. wt controls

blocked
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Appendix 22al. Existing data of mitochondria-lysosome crosstalk in cancer, metabolic disease and neurodegenerative disorders.

Ref/ Baixuali, Mt Mt Anaer | FAO | Lysoso | Lysosomal degradation | mMRN | CD4+ | Tfam | Mt
2015 DNA | respi | obic mal ca | capacity Aof | & levels | ROS
ratio | glycol mobiliz | Sphingomyeli | P62 Tfam | CD8+
n ysis ation n in T-cells
accumulation CD4’
&
CD8"
T
naive
lymp
hocyt
es
Tfam deficient Below | | T impai T-cell differentiation ! Below
cells - red normal
normal
levels
Respiration- ! impaired
impaired cells
Spleen& lperce
peripheral LN ntage
Lymphoblast suppre
differentiation ssed

Mt DNA, mitochondrial deoxyribonucleic acid; FAO, oxidation of fatty acids; mRNA, mitochondria ribonucleic acid.
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Appendix 22a2. Existing data of mitochondria-lysosome crosstalk in cancer, metabolic disease and neurodegenerative disorders.

S

Ref/ Baixuali, 2015 Mt Survival in | oligomyc | Mt mm Total cellular |[EC |OX |O |EE |H |LB |LA
ATP | galactose in potential ATPcontent |AR |[PH |CR|Al |RS |PA | M
gener | medium (OX] P1
ation

Tfam deficient T cells Reversal Phosphorylati | 1 ! ! abu

F1FOATPase | on level of the nda
function metabolic nt
resulting sensor AMPK
impaired did not differ
electron between Tfam
transport deficient T
chain cells vs.
function controls
WT cells Transient
hyperpol
arization
Primary CD4+ Tfam-/- Was
T cells comparable
vs. controls

Jurkat shTfam T cells

Respirator chain No | T |71

impaired cells sub

sta
nti
al
diff
ere
nce

Mt ATP, mm, membrane; ECAR, extracellular acidification rate; OXPHQOS, oxidative phosphorylation; OCR, oxygen consumption rate; EEA1,

early endocrine marker-1;HRS, late endocrine marker; LBPA, lysobisphosphatidic acid.
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Appendix 22a3. Existing data of mitochondria-lysosome crosstalk in cancer, metabolic disease and neurodegenerative disorders.

Ref/ LA | TF | PGC |ATP |FA |CD3 |Aca |Cypda |Ca |Bafi|Ly |Cath | Lipid | Acid
Baixual | MP | EB | la 6V0 |BP |6 cb 10 leve | lom | sos | epsi | profil | phosphata
i,2015 |1 3 Is ycin fom |[nB |e se activity
Al |al
pH
T T
autoph
agy
Lysoso T
mal
biogen
esis
Tfam upreg | upre |upr |upre |upre |upregu | wea ! Altere | No
deplete ulated | gulat | egu | gulat | gula | lated ker d(t) | difference
d cells ed late | ed ted
d
Respir TF ! ! ! SM
ation- EB &
Impair acti ,TAG
ed vati sl
Tfam- on ASM
/- cells

FABPs, fatty acid binding protein; LAMP1, lysosomal associated membrane protein-1; PGC1la, peroxisome proliferator-activated receptor-Y

coactivatorla; TFEB, transcription factor EB.
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Appendix 22a4.

Existing data of mitochondria-lysosome crosstalk in cancer, metabolic disease and neurodegenerative disorders.

Ref/ Lysoso | SM LC3 |GF |RF | CC | Lipi | P62 | Lipi |Ca Mt Flow | IFN-
Baixuali, mal Ca GFP | P P- | CP |date d mobil | DNA | cyto | Y&T
2015 levels - fluo | posi d traff | izatio | levels | metr | -bet
RFP | resc | tive for icki | n y prod
enc | pun m of ng ucing
e cta LC3 cell
nu
mb
er
Respiratio | | Abno | | ! Slow
n- rmal er
impaired SM with
cells accu cycl
mulat ohex
ion imid
e
rapamyci )
n
Tfam ! Larg | T T abno | altere | T T
deficient er rmal | d Tfam | |proli
cells GFP expre | ferati
ssion | on
agar —Tm
egat t
es DNA

CCCP, carbonyl cyanide 3-chlorophenyl hydrazine; Mt DNA, mitochondrial deoxyribonucleic acid; SM, sphingomyelin.

91



Appendix 22a5. Existing data of mitochondria-lysosome crosstalk in cancer, metabolic disease and neurodegenerative disorders.

Ref IL- | IL- [IL- | INF | IFN-Y IL-6 IL-4 |[IL-4 |IL- |IL-| Mt |mMRO |A |OCR
Baixu | 6 la |1Bp |- secretio | secretio | mMRN 10 |17 |ma |S TP
ali/20 MR |mR |mR | Ym |n n A SS
15 NA |NA |NA | RN
A
Tfam | T T T T T T Belo | Belo | Bel ||
defici w-nl | w-nl | ow-
ent nl
cells
Respi )
ratio
n_
impai
red
cells
TAS Not | Not No | Not
M mt | mt t mt
cells alte | altera | mt | alterat
rati | tions | alt |ions
ons era
tio
ns

ATP, adenosine triphosphate; mRNA, messenger ribonucleic acid; mROS, mitochondrial reactive oxygen species; OCR, oxygen consumption rate.
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Appendix 22b1.

Existing data of mitochondria-lysosome crosstalk in cancer, metabolic disease and neurodegenerative disorders.

Ref/ Baixuali, | Mt DNA Mt Anaerobi | FAO Lysosomal | Lysosomal MRNA  of | CD4+& Tfam
2015 respiratio |c ca degradation Tfam in | CD8+ T- | levels
n glycolysis mobilizatio | capacity CD4" & | cells
n Sphingomyeli | P6 | CD8" T
n 2 naive
accumulation lymphocyte
S

Tfam Below- ! T impaire T-cell differentiation | |
deficient cells | normal d

levels
Respiration- ! impaired
impaired cells
Spleen& lpercentag
peripheral e
LN
Lymphoblast suppresse
differentiatio d
n
Tfam levels Close

relationshi

p

CD4, cluster determination; FAO, oxidation of fatty acids; Mt DNA, mitochondrial deoxyribonucleic acid; mRNA, messenger ribonucleic acid.
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Appendix 22b2. Existing data of mitochondria-lysosome crosstalk in cancer, metabolic disease and neurodegenerative disorders.

REf/ MtDNA | Nuclear | mtDNA | Nuclear | Mt Electron Electron | EEAl HR | LBP | LAMP | IF analysis
Baixuali,201 | - - - - conten | microscopy | transport S A 1
5 encode | encoded | encode | encoded |t
d subunit | d subunit
subunit | s subunit | of 11
sof mt s of
CI, 11, &IV
(\VAY/
MRNA
Tfam ! Not Below | Not T Stronger No T Enlargemen
deficiency affected | normal | affected impairmen | substantia t of late
t of I endosome
electron difference
transport
from
NADH
than from
FADH2
Tfam-/- Severely
CD4+ T aberrant mt
cells morphology,
impaired
cristae
organization
& loss of mt
electron
density
BNGE Sever loss of
extracts of complexes
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from Tfam- I,I11, not I,

silenced alterations in

cells mt
supercomple
X assembly

RC

impaired

cells
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Appendix 23al. Existing data of mitochondria-lysosome crosstalk in lung adenocarcinoma.

Ref/ Brahimi- | Functional VDAC1-AC HIF-1a Cell death TP53- Cell survival
Horn, 2015 mitochondria specific
SiIRNA
CCL39 Enlarged 7 resistance to
functional mt STS-induced
apoptosis
LS174 Enlarged 7 resistance to STS-induced
functional mt STS-induced apoptosis in
apoptosis hypoxia
LS174 cells T
transfected
with TP53-

specific SIRNA
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A549 Enlarged 7 resistance to
functional mt STS-induced
apoptosis
786-0O Enlarged 7T resistance to
functional mt STS-induced
apoptosis
HeLa cell lines | Enlarged 7 resistance to WT for
functional mt STS-induced TP53:]
apoptosis
MEF cell lines | Enlarged 7T resistance to Wild type
functional mt STS-induced TP53:1
apoptosis null for
TP53:>
PC3 NI tubular mt
network &
sensitive to
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apoptosis

SKMel
MDA-MB
HT29 cell lines
Hypoxic cells
DMOG Stabilize | High
in concentrations
normoxia | of DMOG
induced cell
death
DMGO Rapid
treatment in VDAC1
hypoxia processing
Normoxia Not

detected or

minimally
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detected

TP63&TP73 Promote
in HeLa cells VDAC
cleavage and
protection
from induced
apoptosis,
1| TP63
levels
TP63siRNA in >
hypoxic Hela
cells
siRNA against | &
TP73 Tsensitivity
to STS-
induced

99




cell death

Silencing of
TP53 or HIF-

la in hypoxic

LS174 cells

Silencing of | In presence
TP53 plus of STS
HIF-1la

DMOG, dimethyl-oxalylglycine; HIF-1, hypoxia-inducible factor-1; VDACI, voltage dependent anion channel-1.
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Appendix 23a2. Existing data of mitochondria-lysosome crosstalk in lung adenocarcinoma.

Ref/ Brahimi-
Horn, 2015

STS-induced
cell death in
hypoxia

Truncation of
VDAC1

VDAC1
cleavage to
VDACI1-AC

Drug-induced
cell death

Mieap

!

siRNA against
Lampl or
Lamp?2

<~

Bafilomycin
Alor
chloroquine

inhibited

SiRNA, small interfering ribonucleic acid; STS, staurosporine; VDAC, voltage dependent anion channel.
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Appendix 24. Investigated variables in mitochondrial crosstalk with other organelles in included studies.

Study of First author, | Country | Ca Apoptosis | ROS levels | ATP levels | Redox | Lipid RC
publication Journal homeostasis | & (ROS (ATP state | metabolism | dysfunction
(Communication autophagy | generation) | generation)
type
Mt-nucleus Yuan et al, KI | China 65% T !
crosstalk
Mt-nucleus Raharijoana et | France T CLIILIV]
crosstalk al, PLOS
ONE
Mt-ER crosstalk | Garofalo et al, | Italy + +
Autophagy
Mt-ER crosstalk | Kawakami et | Colombia + +
al, J Am Soc
Nephrol
Mt-ER crosstalk | Diwan etal, J | USA + +
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Clin Invest

Mt-ER crosstalk

Gomez et al,
Cell Death

Differentiation

France

Mt-ER crosstalk

Hacki et al,

Oncogene

Germany

Mt-ER crosstalk

Pacher et al

USA

Mt-ER crosstalk

Safiedeen et
al,
Antioxidant
Redox

Signaling

France

Mt-ER crosstalk

Naon et al,

PNAS

Italy

Mt-ER crosstalk

Basso et al,

Pharmacol

Italy
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Res

Mt-ER crosstalk | Abuaitaetal, | USA
Cell host
Microbe

Mt-SR/ER Fernandez- Spain
Sanz, Cell
Death Dis

Mt-ER Sala-Vila et Spain
al, Sci Rep

Mt-PO crosstalk | Ivashencko et | Belgium
al, Mol Biol
Cell

Mt-PO crosstalk | Hwang et al, Korea
Diabetes

Mt-Lysosome Bauxali etal, | USA

crosstalk Cell Metab
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Mt-Lysosome Ghavami et al, | Canada

crosstalk Cell Res

Mt-Lysosome Fernandez et | Germany
crosstalk al, Sci rep

Mt-Lysosome Brahimi et al, | France

crosstalk Mol Cell Biol

Note: Positive sign means the mentioned function is identified function of two organelle communication (crosstalk).
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Appendix 25. Proportion, relative risk and odds ratio of two variables of increased oxidative stress and apoptosis in the present research.

Statistic | Proporti | Proporti | p-value of | Relati | Odds ratio of | P- Proporti | Proporti | p-value of | Relative | Odds ratio of P-
al on of on proportio | ve risk | ROS levels valu | on of on proportio | risk of Apoptosis value
analysis | ROS Differenc | ns of e Apoptosi | Differenc | ns Apoptos
levels eand ClI ROS sand Cl |eandCl is
10 and CI of | of levels of of
Proporti | proporti Proporti | proporti
on on on on
differenc differenc
e e
Mt-ER 33.3% 29.2 (- 0.21 0.53 0.32 (0.0463- 0.20 | 41.6% 8.4% (- 0.77 0.83 0.7 0.71
(0.0992- | 13.0074- (0.203 | 1.9426) (0.1517- | 30.4287- (0.318- | (10.1181t04.31
0.6511) 59-9860) 5- 0.7233) 445830) 87)
1.3978
)
Mt-Nuc | 100% 36.4% (- | 0.31 0.02 50% 30% (- 0.35 1.13 1.25 (0.0672- 0.88
(0.15-1) 31.7619- (0.0126- | 16.5479- (0.2299- | 23.26)
59.1116) 0.9874) 72.3741) 4.3492)
Mt-PO 100% 36.4% (- | 0.31 0.02
(0.15-1) 31.7619-
59.1116)
Mt-Lys | 25% 25% (- 0.38 0.5 0.33 0.38 | 75% 15% (- 0.58 2 5 (0.4190- 0.203
(0.0063- | 25.0325 (0.085 | (0.0283 t0 3.92 (0.1941- | 34.0671 - (0.8559- | 59.6601) 2
0.859) to 55.031 4- 62) 0.9937) 46.2058) 4.6732)
1) 2.9258
)
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Appendix 26. Raw data of interorganelle crosstalk effect on variables of elevated reactive oxygen species and apoptosis in the present research.

+ = Sum
TROS levels
Effect of I0C of Mt-ER
n 1@ 8 (b) 12 (n1)
- 5(c) 3(d) 8 (n0)
Sum ml m2 20 (N)
+ = Sum
TROS levels
Effect of IOC
Of Mt-Nuc
n 2 0 2 (n1)
- 7 11 18 (n0)
Sum ml m2 20 (N)
+ = Sum
TROS levels
Effect of IOC

Of Mt-Nuc & Mt-PO
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+ 2 0 2 (n1)

- 7 11 18 (n0)

Sum ml m2 20 (N)
+ = Sum

Effect of IOC

Of Mt-Lys

+ 5 7 12 (n1)

- 4 4 8 (n0)

Sum ml m2 20 (N)
+ = Sum

Apoptosis

Effect of IOC

Of Mt-ER

+ 5 7 12 (n1)

- 4 4 8 (n0)
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Sum ml m2 20 (N)
Apoptosis + - Sum

Effect of IOC

Of Mt-Nuc

+ 1 1 2 (n1)

- 8 10 18 (n0)

Sum ml m2 20 (N)
Apoptosis + - Sum

Effect of IOC

Of Mt-PO

+ 0 2 2 (n0)

- 0 9 9 (n1)

Sum ml m2 11 (N)
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Apoptosis + - Sum
Effect of 10C
Of Mt-Lys
+ 3 1 4 (nl)
- 6 10 16 (n0)
Sum ml m2 20 (N)

the first group; n1, number in the second group; PO, peroxisome; ROS, reactive oxygen species. Plus sign shows presence of effect or variable and negative sign

is indicative of absence of them.
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Appendix 27. Outcome of clinical entity in mitochondrial crosstalk with other organelles.

Renal Cardiovascula | Metaboli | Cancer Aging & Metaboli | CNS disease Inflammation
disease r disease c Age- c disease
isease (Glomerula syndrom related or
r e disorders disorders
Type of disease,...) (DM,
Interorganellar Alzheimer®
Communicati s diseases)
[Author/Ref
Mitochondrial- Aldosterone-
nucleus/Yuan et induced
al/é podocyte
injury
Mitochondria- +
nucleus/
Raharijaona et
all7
Mitochondria-ER/ +
Safiedeen et al/8
Mitochondria- FSGS

ER/Kawakami et
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al/9

Mitochondria- Vascular

ER/Pacher et al/10 pathophysiolog
y

Mitochondria-

ER/Hacki et al/11

Mitochondria-ER/ Myocardial IR

Gomez et al/12 injury

Mitochondria-
ER/Diwan et al/13

Heart failure,
CMP

Mitochondria-ER/
Naon et al/14

cardiomyocyte

neurons

Mitochondria-
ER/Garofalo et
al/15

Alzheimer's

disease

Mitochondria-
ER/Basso et al/16

PD

Mitochondria-
ER/Abuaita et
al/17

Methicillin-
resistant
staphylococcu

s infection
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Mitochondria-
SR/ER,
Fernandez-
Sanz/18

Aged

myocardium

Mitochondria-ER,
Sala-Vila et al/19

Mitochondria-
PO/Hwang et
al/20

Diabetic
nephropathy

Mitochondria-
PO/lvashchenko
etal /21

Mitochondria-

Neurodegenerativ

lysosome/ e disorders
Fernandez- (parkinson
mosquera et al/22 disease)
Mitochondria- DM +

lysosome/Ghavam
i etal/23
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Mitochondria- + Neurodegenerativ
lysosome/ e disorders
Baixauli et al/24

Mitochondria- Lung +

lysosome/
Brahimi-Horn et
al/25

adenocarcinom

a

CMP, cardiomyopathy; CNS, central nervous system; DM, diabetes mellitus; FSGS, focal segmental glomerulosclerosis; PD, parkinson disease;

PO, peroxisome; IR injury, ischemic reperfusion injury; Positive sign means creation of disease is due to involving mechanisms of two organelles

communication (crosstalk) or resulting action of two organelle crosstalk in cells of mentioned organ. Question mark means insufficient data or

absence of mentioned entity in text precisely but clinical entities of cancer and aging are according to author’s opinion.

114




Appendix 28. Outcome of pharmacological inhibition in mitochondrial crosstalk with other organelles.

Communication | Reference Country Signalling Pharmacologic
type pathway or inhibition
molecule
Mt-nucleus Yuan et al, 2012 | China SIRT1/PGC-1a | Resveratrol
pathway
Mt-nucleus Raharijoana et France eNOS/PRC -
al, 2015 pathway
Mt-ER Garofalo et al, Italy GD3-MBRA1 -
2016 pathway, WIPI1
Mt-ER Kawakami et al, | Colombia ATG5, ATG7 -
2015
Mt-ER Diwan et al, USA NIX -
2009
Mt-ER Gomez et al, France GSK3p SB216763
2016
Mt-ER Hacki et al, Germany Bcl-2 Brefeldin A
2000
Mt-ER Pacher et al, USA TGF-B Thapsigargine,
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2008 lonomycin
Mt-ER Safiedeenetal, | France SMase route MPs
2017
Mt-ER Naon et al, 2016 | Italy Mitofusin 2 -
Mt-ER Basso et al, Italy By parkin via
2018 Mfn2
Mt-ER Abuaita et al, USA Parkin Bafilomycin Al
2018
Mt-SR/ER Fernandez-Sanz | Spain RyR/IP3-VDAC | -
et al, 2014
Mt-ER Sala-Vilaetal, | Spain Caveolin-1 -
2016
Mt-PO Ivashencko et al, | Belgium roGFP2-PTS1mt | -
2011 pathway
Mt-PO Hwang et al, Korea Catalase N-acetylcysteine
2012
Mt-Lysosome Bauxali et al, USA Tfam cycloheximide
2015
Mt-Lysosome Ghavami et al, Canada BNIP3 N-acetylcysteine
2010
Mt-Lysosome Fernandez et al, | Germany TFEB Rotenone
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2015

Mt-Lysosome

Brahimi et al,
2015

France

TP53-induced
Mieap

Bafilomycin

Chloroquine

ATGS5, autophagy

related gene 5 ; ATG7, autophagy related gene 7 ; B-cl2, B-cell lymphoma 2 ; BNIP3, B-cl2 and adenovirus E1B19 KDa

interacting protein-3 ; eNOS/PRC, endothelial nitric oxide synthase/ peroxisome proliferator-activated receptor-Y coactivatorla (PGC-1) related

coactivator ; GD3-MBRA1, ganglioside 3-autophagy/Beclinl regulator 1 ; GSK3[, glycogen synthase kinase-3f; ER, endoplasmic reticulum; MPs,

microparticles ; Mt, mitochondria; NIX, NIP3-like protein 3 that is known BNIP3L; PO, peroxisome; SB216763, a moderate autophagic agonist and

GSK3 inhibitor; SMase, sphingomyelinase; Tfam, mitochondrial transcription factor A; roGFP2-PTS1mt, redox-sensitive variant of enhanced green

fluorescent protein; SIRT1/PGCla, sirtuin 1/ peroxisome proliferator-activated receptor-Y coactivatorla; TFEB, transcription factor EB; TGF-£,

transforming growth factor-f3 ; USA, United States of America; WIPI1, WD repeat domain, phosphoinositide interacting 1.
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