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Cell Transplant. 2015 Nov 6. [Epub ahead of print]
Transferring Xenogenic Mitochondria Provides Neural

Protection against Ischemic Stress in Ischemic Rat Brains.

Huang PJ, Kuo CC, Lee HC, Shen CI, Cheng FC, Wu SFE, Chang JC,
Pan HC, Lin SZ, Liu CS, Su HL.

Abstract

Transferring exogenous mitochondria has therapeutic effects
on damaged heart, liver and lung tissues. Whether this
protective effect requires the symbiosis of exogenous
mitochondria in host cells remains unknown. Here, xenogenic
mitochondria derived from a hamster cell line were applied to
ischemic rat brains and rat primary cortical neurons. Isolated
hamster mitochondria, either through local intracerebral or
systemic intra-arterial injection, significantly restored the
motor performance of brain-ischemic rats. The brain infarct
area and neuronal cell death were both attenuated by the
exogenous mitochondria. Although internalized
mitochondria could be observed in neurons and astrocytes,
the low efficacy of mitochondrial internalization could not
completely account for the high rate of rescue of the treated
neural cells. We further illustrated that disrupting electron
transport or ATPase synthase in mitochondria significantly
attenuated the protective effect, suggesting that intact
respiratory activity is essential for the mitochondrial potency
on neural protection. These results emphasize that
nonsymbiotic extracellular mitochondria can provide an
effective cell defense against acute injurious ischemic stress
in the central nervous system.PMID:26555763
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Prim Care Diabetes. 2015 Oct 19. pii: S1751-9918(15)00125-4. doi: 10.1016/j.pcd.2015.09.005. High
diabetes mellitus prevalence with increasing trend among newly-diagnosed tuberculosis patients in
an Asian population: A nationwide population-based study.

Ko PY, Lin SD, Tu ST, Hsieh MC, Su SL, Hsu SR, Chen YC.

Int J Biol Sci. 2015 Jan 1;11(1):38-47. doi: 10.7150/ijbs.10271. 2015.

Decrease in plasma cyclophilin A concentration at 1 month after myocardial infarction predicts
better left ventricular performance and synchronicity at 6 months: a pilot study in patients with ST
elevation myocardial infarction.

Huang CH, Chang CC, Kuo C, Huang CS, Lin CS, Liu CS.

J Clin Psychiatry. 2015 Sep;76(9):e1099-104. doi: 10.4088/JCP.14m09311.

High prevalence of herpes zoster in patients with depression.

Liao CH, Chang CS, Muo CH, Kao CH.

Nephrology (Carlton). 2015 Sep 15. doi: 10.1111/nep.12613. [Epub ahead of print]

U-shaped relationship between uric acid and residual renal function decline in continuous
ambulatory peritoneal dialysis patients.

Hsieh YP, Yang Y, Chang CC, Kor CT, Wen YK, Chiu PF, Lin CC.

Sci Rep. 2015 May 11;5:10096. doi: 10.1038/srep10096.

Interferon gamma-induced protein 10 is associated with insulin resistance and incident diabetes in
patients with nonalcoholic fatty liver disease.

Chang CC, Wu CL, SuWW, Shih KL, Tarng DC, Chou CT, Chen TY, Kor CT, Wu HM.

Nephrology (Carlton). 2015 Nov 26. doi: 10.1111/nep.12679. [Epub ahead of print]

The role of uric acid in chronic kidney disease patients.

Hsieh YP, Chang CC, Yang Y, Wen YK, Chiu PF, Lin CC.

Int Urol Nephrol. 2015 Jan;47(1):183-9. doi: 10.1007/s11255-014-0763-5. Epub 2014 Jul 18.

Predictors for and impact of high peritonitis rate in Taiwanese continuous ambulatory peritoneal
dialysis patients.

Hsieh YP, Chang CC, Wang SC, Wen YK, Chiu PF, Yang Y.

Medicine (Baltimore). 2015 Sep;94(39):e1683. doi: 10.1097/MD.0000000000001683.

Cyclophilin A in Ruptured Intracranial Aneurysm: A Prognostic Biomarker.

Kao HW, Lee KW, Chen WL, Kuo CL, Huang CS, Tseng WM, Liu CS, Lin CP.

PLoS One. 2015 Jul 15;10(7):e0132115. doi: 10.1371/journal.pone.0132115. eCollection 2015.
Interleukin-6 as a Prognostic Biomarker in Ruptured Intracranial Aneurysms.

Kao HW, Lee KW, Kuo CL, Huang CS, Tseng WM, Liu CS, Lin CP.

Eur Arch Otorhinolaryngol. 2015 Oct;272(10):2985-91. doi: 10.1007/s00405-014-3256-3. Epub 2014 Sep 11.
Efficiency of three-dimensional Doppler ultrasonography in assessing nodal metastasis of head and
neck cancer.

Hong SF, Lai YS, Lee KW, Chen MK.

J Obstet Gynaecol. 2015 Jan;35(1):74-8. doi: 10.3109/01443615.2014.935721. Epub 2014 Aug 25.

The therapeutic efficiency of extracorporeal magnetic innervation treatment in women with urinary
tract dysfunction following radical hysterectomy.

Sun MJ, Sun R, Chen LJ.

The Changhua Journal of Medicine 2015;13:125-130.

A Rare Congenital Fused Kidney Anomaly in a 3-Year-Old Boy. (Case Report)

Shao-Yen Wu,Albert D. Yang,Jien-Wen Chien,Rei-Cheng

Cell transplantation. 2015, in press

Transferring Xenogenic Mitochondria Provides Neural Protection against Ischemic Stress in
Ischemic Rat Brains.

Huang, P. J., Kuo, C. C., Lee, H. C., Shen, C. |, Cheng, F. C., Wu, S. F., Chang. J.C.,... & Su, H. L. (2015).
Translational Research . 2015, in press

Allo-/xenogeneic transplantation of peptide-labelled mitochondria in Parkinson’s disease:
restoration of mitochondria functions and attenuation of 6-OHDA-induced neurotoxicity.

Jui-Chih Chang, Shey-lin Wu, Ko-Hung Liu, Ya-Hui Chen, Chieh-Sen Chuang, Fu-Chou Cheng, Hong-Lin
Su, Yau-Huei Wei, Shou-Jen Kuo and Chin-San Liu 2015, in press
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Circ Res. 2015 Jan 2;116(1):167-82. doi: 10.1161/CIRCRESAHA.116.303554. Epub 2014
Oct 16.

The mitochondrial dynamism-mitophagy-cell death interactome: multiple roles performed by
members of a mitochondrial molecular ensemble.

Dorn GW 2nd?, Kitsis RN2.

Author information

From the Department of Internal Medicine, Center for Pharmacogenomics, Washington University
School of Medicine, St. Louis, MO (G.W.D.); and Departments of Medicine (Cardiology) and Cell
Biology and Wilf Family Cardiovascular Research Institute, Albert Einstein College of Medicine,
Bronx, NY (R.N.K.). gdorn@dom.wustl.edu.

2From the Department of Internal Medicine, Center for Pharmacogenomics, Washington University
School of Medicine, St. Louis, MO (G.W.D.); and Departments of Medicine (Cardiology) and Cell
Biology and Wilf Family Cardiovascular Research Institute, Albert Einstein College of Medicine,
Bronx, NY (R.N.K.).

Abstract

Mitochondrial research is experiencing a renaissance, in part, because of the recognition that these
endosymbiotic descendants of primordial protobacteria seem to be pursuing their own biological
agendas. Not only is mitochondrial metabolism required to produce most of the biochemical energy
that supports their eukaryotic hosts (us) but mitochondria can actively (through apoptosis and
programmed necrosis) or passively (through reactive oxygen species toxicity) drive cellular
dysfunction or demise. The cellular mitochondrial collective autoregulates its population through
biogenic renewal and mitophagic culling; mitochondrial fission and fusion, 2 components of
mitochondrial dynamism, are increasingly recognized as playing central roles as orchestrators of
these processes. Mitochondrial dynamism is rare in striated muscle cells, so cardiac-specific genetic
manipulation of mitochondrial fission and fusion factors has proven useful for revealing
noncanonical functions of mitochondrial dynamics proteins. Here, we review newly described
functions of mitochondrial fusion/fission proteins in cardiac mitochondrial quality control, cell
death, calcium signaling, and cardiac development. A mechanistic conceptual paradigm is proposed
in which cell death and selective organelle culling are not distinct processes, but are components of
a unified and integrated quality control mechanism that exerts different effects when invoked to
different degrees, depending on pathophysiological context. This offers a plausible explanation for
seemingly paradoxical expression of mitochondrial dynamics and death factors in cardiomyocytes
wherein mitochondrial morphometric remodeling does not normally occur and the ability to recover

from cell suicide is severely limited.

R ?’E’El http://circres.ahajournals.org/cgi/pmidlookup?view=long&pmid=25323859
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Figure 1. Consequences of replicative vs asymmetrical mitochondrial fission. A, Replicative
fission of one healthy old parent mitochondrion produces 2 small healthy daughter organelles
that incorporate biogenically produced protein, DNA, and lipids (central rectangle) to grow into
new mitochondria. B, Asymmetrical fission of a damaged or senescent mitochondrion produces
1 healthy daughter organelle that fuses with other healthy organelles to regenerate the
collective, and 1 severely damaged/depolarized (red) daughter organelle that is rapidly
eliminated by autophagosomal engulfment, thereby protecting the cell from mitotoxicity and
providing new recycled components for biogenic repair.
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A Murine embryonic fibroblast mito B Murine adult cardiomyocyte mito

Figure 2. Structural differences between mouse fibroblast and adult cardiomyocyte
mitochondria. A, Top, is MitoTracker Green stained filamentous, interconnected
mitochondria of a cultured murine embryonic fibroblast, bottom, roll cage of a
MASCAR racing car, specifically designed to withstand compressive forces. B, Top,
Distinct individual rounded green fluorescent protein-labeled mitochondria on an
isolated adult mouse cardiomyacyte; bottom, bean bag (inset shows bean structure),
specffically designed to be readily and reversibly deformable.
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Figure 3. Molecular mechanism of mitochondrial fission and fusion. The 3 molecular
drivers of fission and fusion are schematically depicted as they would be associated
with a normal mitochondrion. Replicative fission (left) is initiated by recrutment of
cytosolic dynamin-related protein 1 (Drp1) to the organelle, Drp1 oligomerization,
and constriction of the parent into 2 daughters. Asymmetrical fission uses the same
mechanism. Fusion (right) requires initial mitofusin 1 (Mfn1)/Mfn2-mediated outer
membrane tethering followed by fusion, and finally optic atrophy 1 (Opal)-mediated
inner membrane fusion.
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Figure 4 . Mitochondrial fusion and control of cardiomyocyte differentiation/heart
development. Functional interactions between L-type calcium channels (LCC; blue),
store-operated calcium channels (purple), mitochondria (green), calcineurin A
(vellow), Notch (orange), and developmental gene expression as conceived in
cardiomyocyte progenitor cells. Left, Normal stem cell with fused perinuclear
mitochondria in which LCC calcium signaling is normal and capacitative calcium
entry is low. Right, How mitochondrial fragmentation and subsarcollemmal
redistribution disturbs LCC signaling through mitochondrial calcium uptake (sponge),
invoking capacitative calcium entry that activates calcineurin and downstream Notch,
repressing developmental gene expression.
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Figure 5 . The (PTEMN)-induced putative kinase 1 (PINK1)-Parkin mechanism of
mitophagy. Left, Schematic diagram of PINK1-Parkin initiation of mitophagy signaling
after asymmetrical mitochondrial fission. Right, Confocal fluorescent images showing
mcherryParkin (red) translocation from cytosol to mitochondria (MitoTracker green) after
mitochondrial depolarization with the uncoupling agent FCCP. Parkin-containing
mitochondria appear yellow in the merged image.
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Figure6 Dual roles of M2 in mitochondrial fusion and mitophagy. Left,
Nonphosphorylated Mfn2 provokes tethering and fusion of normal (hyperpolarized)
mitochondria. Right, PTEN-induced putative kinase 1 (PINK1)-phosphorylated Mfn2 acts
as a receptor that attracts Parkin to depolarized mitochondria (in which PINK1 protein is

stahilized), initiating ubiquitylation of mitochondrial outer membrane proteins that recruits
autophagosomes.
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Figure 7 . Role of mitochondnial reactive oxygen species (ROS) in mitochondrial
autophagy signaling. The primary mechanism for culling damaged or senescent
mitochondria normally is Parkin-mediated mitophagy (left). When mitophagy is
impaired, increased mitochondrial ROS acts as a signal to stimulate
compensatory macroautophagy, resulting in Parkin-independent mitochondrial
autophagy (right top). Supersuppression of mitochondrial ROS, as with highly
expressed mitochondrial catalase, suppresses the ROS signal and compensatory
mitochondrial autophagy, provoking further deterioration of the cell mitochondrial

collective.
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Figure 8 . Multiple roles of Bcl-2 proteins in selective mitochondnal destruction and
generalized cell death. A, Bax and Bak permeabilize the outer mitochondrial membrane
after they undergo conformational changes induced by the direct binding of activator
BH3-only proteins Bim or tBid. Antiapoptotic Bcl-2 proteins, such as Bel-2, sequester
activator BH3-only proteins so that they are unavailable for binding to Bax or Bak
Sensitizer BH3-only proteins bind antiapoptotic Bel-2 proteins and displace Bim and tBid.
B, The conventional role of Nix as a proapoptotic BH3-only factor that facilitates
Bax/Bak-mediated cytochrome c release and caspase-mediated apoptosis is shown at
the bottom center. Right, SR-localized Nix increases SR calcium content and
mitochondrial calcium cross talk, inducing mitochondrial permeability transition pore
(MPTF) opening. When MPTP opening is selective, the result is mitoptosis, a
nonmitophagic mechanism of mitochondrial culling. When MPTP opening is generalized,
the cell dies from programmed necrosis. Left, Mitochondrial Nix is a receptor for
autophagosomal proteins microtubule-associated protein 1A/1B-light chain 3 (LC3) and
GABARAP, targeting Nix-associated mitochondria for mitochondrial autophagy.
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Top ten countries/territories for number of

adults with diabetes
1 China 1096 million
2 [india _ ' 69.2 million
3 | United States of America 29.3 miltion
4  Brazil 14.3 miltion
5 | Russian Federation 12.1 miltion
6 [ Mexico 11.5 million
7 [Indonesia 10.0 million
8 [Egypt 7.8 million
9 Japan 7.2 million
10 | Bangladesh 7.1 miltion
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Top ten countries/territories for diabetes-
related health expenditure (R=2*)
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