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D
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DNA polymerase-g (POLG)
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nucleoid, 85–86
structure, 93

Drp-1
Bax pore formation by oligomers, 187

mitochondrial fission/fusion role, 129–130
phosphorylation, 131–132
receptors, 131
recruitment, 133

Dynein, motor/adaptor complex for mitochondrial

motility, 165–167
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EE. See Ethylmalonic encephalopathy
Endoplasmic reticulum (ER), mitochondrial fusion

coordination, 132–133
Endosymbiosis. See Evolution, mitochondria
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ERMES, mitochondrial outer membrane trafficking, 70

ERRs. See Estrogen-related receptors
Erv1, 71
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216–217
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therapeutic approaches, 217–218
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archezoa hypothesis, 5–6
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overview, 5
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history of study, 1–2
mitochondrion-related organelles, 7–8
phylogenetic and phylogenomic reconstruction, 4–5

prospects for study, 11–12
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F
FH. See Fumarate hydratase
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Heteroplasmy, mtDNA (Continued)
fission of mitochondria, 48–49
fusion of mitochondria, 48–49
inter-mtDNA complementation, 49

mitophagy, 49–50
reactive oxygen species, 46–48

somatic segregation
human mutations, 44–45
mouse mutations, 45–46

overview, 43–44
HIF-1a. See Hypoxia-inducible factor-1a
HUMMR, neuron mitochondria trafficking regulation,

172–173
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6–7
Hydrogen sulfide
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therapeutic approaches, 217–218
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toxicity, 215
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Hypoxia-inducible factor-1a (HIF-1a), activity in
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mutation and disease, 204–205
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202–203
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components, 194, 196
export machinery, 199
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199–202
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prospects for study, 205–206
steps in protein assembly, 196–199

overview, 193–194
IRP proteins, intracellular iron regulation, 203–204
Isa1, iron–sulfur protein synthesis, 198
Isa2, iron–sulfur protein synthesis, 198
Isd11, iron–sulfur protein synthesis, 197

Isocitrate dehydrogenase 2 (IDH2), SIRT3 regulation,
256–257

Isu1, iron–sulfur protein synthesis, 197

J
Jac1, iron–sulfur protein synthesis, 197

K
KBP. See Kinesin-binding protein

Kinesin
calcium regulation, 170–171
motor/adaptor complex for mitochondrial

motility, 165–168
Kinesin-binding protein (KBP), mitochondrial

motility role, 167
Kinesin-like protein 6 (KLP6), mitochondrial

motility role, 167
KLP6. See Kinesin-like protein 6

L
Leber hereditary optic neuropathy (LHON)

familial transmission of mutations, 27
gene mutations, 18

Leigh syndrome, familial transmission of
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LPA. See Lysophosphatidic acid
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trafficking regulation, 172

M
MCHS. See Myocerebrohepatopathy spectrum
Mdm10, mitochondrial outer membrane

trafficking, 70

Mdv1, mitochondrial fission role, 130
Mechanistic target of rapamycin (mTOR),

mitochondrial biogenesis signaling,
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MEMSA. See Myoclonic epilepsy myopathy

sensory ataxia
MERRF. see Myoclonic epilepsy and ragged
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management, 217–218
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Mfn. See Mitofusin
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Miro
Miro1

mitochondria immobilization, 154–155
Parkin degradation, 154

Miro2 in mitochondria immobilization, 154–155
motor/adaptor complex for mitochondrial motility,

165–167, 171–173
MISS. See Mitochondrial IMS sorting signal
Mitochondrial DNA (mtDNA). See also Nucleoid

ancient adaptive polymorphisms, 20–24
control region, 19–20
haplogroup migration, 21–23
heteroplasmic alleles. See Heteroplasmy, mtDNA
mutation and disease. See also specific diseases
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complexity, 17–18
gene therapy, 54–57
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incidence, 18
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overview, 84
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preimplantation genetic diagnosis, 51–54

rate of mutation, 19
somatic mutations, 24

nuclear DNA interactions, 24–25
oncocytic tumor mutations

overview, 219–220

structural and functional consequences,
244–245

overview of genes, 17, 19, 83–84
Mitochondrial encephalomyopathy, lactic acidosis, and

stroke-like episodes (MELAS)

familial transmission of mutations, 27
preimplantation genetic diagnosis, 52–54
somatic segregation, 45

Mitochondrial IMS sorting signal (MISS), 67
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Bak role, 181, 185–187
Bax role, 181, 183–185

initiation events, 184
lipid requirements, 187–188
overview, 179–180
prospects for study, 188–189

Mitochondrial processing peptidase (MPP), 67

Mitochondrial RNA polymerase (POLRMT)
mitochondrial biogenesis role, 120
nucleoid, 85

Mitochondrial targeting signal (MTS), evolution, 9
Mitochondrion-related organelles (MROs),

evolution, 7–8
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degradation, 133
impaired mitochondria isolation

via PINK1/Parkin, 154

Mfn1, Parkin degradation, 150, 153–154
Mfn2

mutation effects, 135
Parkin degradation, 154

mitochondrial fusion role, 128–129

mutation effects, 134, 137
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biogenesis triggering, 118–119
mtDNA heteroplasmy regulation, 49–50

Parkin induction, 155–156
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Motility. See Neuron mitochondria trafficking
MPP. See Mitochondrial processing peptidase
MROs. See Mitochondrion-related organelles
mtDNA. See Mitochondrial DNA
MTERF, mitochondrial biogenesis role, 120

mTOR. See Mechanistic target of rapamycin
MTS. See Mitochondrial targeting signal;
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clinical features, 95
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familial transmission of mutations, 27–28
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somatic segregation, 46
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N
NAC. See N-Acetylcysteine
Nbp35, iron–sulfur protein synthesis, 199–200
NBR1, Parkin-mediated mitophagy role, 156–157

Nerve growth factor (NGF), neuron mitochondria
trafficking regulation, 172

Neuron mitochondria trafficking
Alex3 regulation, 173
biological importance, 163–165

calcium regulation, 170–171
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motor/adaptor complex, 165–167
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Neuron mitochondria trafficking (Continued)
nerve growth factor regulation, 172
OGT regulation, 172–173
Parkin regulation, 171–172

PINK1 regulation, 171–172
prospects for study, 173–174
RhoA regulation, 172
stationary pool, 168–170

Nfs1, iron–sulfur protein synthesis, 197

Nfu1
iron–sulfur protein synthesis, 198–199
mutation and disease, 205

NGF. See Nerve growth factor
NRF-1. See Nuclear respiratory factor 1

NRF-2. See Nuclear respiratory factor 2
Nuclear respiratory factor 1 (NRF-1), mitochondrial

gene expression regulation, 112
Nuclear respiratory factor 2 (NRF-2), mitochondrial

gene expression regulation, 112
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and dynamics, 86–88

packaging, 85–86
structure, 84–85
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OGT, neuron mitochondria trafficking regulation,

172–173
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mutation effects, 134–136
proteolysis, 134–135
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outer membrane permeabilization
OXA. See Oxidase assembly complex

Oxidase assembly complex (OXA), 75
Oxidative phosphorylation

cancer and decrease, 236–238
overview, 18–19
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p62/SQSTM1

Parkin-mediated mitophagy role, 156–157
PINK1/Parkin pathway, 150, 153

PAM. See Presequence translocase-associated
import motor

Parkin

impaired mitochondria isolation via mitofusins, 154
mitochondria immobilization through

Miro level regulation, 154–155
mitochondrial outer membrane protein

ubiquitination, 148

mitophagy mechanism, 155–156
mitophagy role, 118–119
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171–172
recruitment and activation by PINK1, 145,

147–148
substrate identification, 148–154

Parkinson disease (PD). See also Parkin; PINK1
Complex I dysfunction, 143
gene mutations, 143–144

PARP. See Poly(ADP-ribose) polymerase
PD. See Parkinson disease

PEO. See Progressive external ophthalmoplegia
Permeability transition pore (PTP)

activation, 19
collagen VI muscle disease studies, 227–229
mitophagy role, 119

Peroxisome proliferator-activated receptor-g (PPAR-g),
mitochondrial gene expression
regulation, 112–113

Peroxisome proliferator-activated receptor-g

coactivator-1 (PGC-1)
mitochondrial gene expression regulation, 114
SIRT1 regulation, 254–255
therapeutic targeting, 121

PGC-1. See Peroxisome proliferator-activated

receptor-g coactivator-1
PGD. See Preimplantation genetic diagnosis
PHB1. See Prohibitin 1
PHB2. See Prohibitin 2
PINK1
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mitochondrial import, 145

mitochondrial stress sensing, 145–146
mitofusin degradation role, 133
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neuron mitochondria trafficking regulation,

171–172
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PKA. See Protein kinase A
POLG. See DNA polymerase-g
POLRMT. See Mitochondrial RNA polymerase

Poly(ADP-ribose) polymerase (PARP), SIRT1
regulation, 254–255

PPAR-g. See Peroxisome proliferator-activated
receptor-g

Ppif, SIRT3 substrate, 257

Preimplantation genetic diagnosis (PGD),
mitochondrial diseases, 51–54

Presequence translocase-associated import motor
(PAM), 74–76

Progressive external ophthalmoplegia (PEO)

clinical features, 96
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POLG defect characterization, 96–101
Prohibitin 1 (PHB1), functional overview, 87
Prohibitin 2 (PHB2), functional overview, 87
Protein kinase A (PKA)

Drp1 phosphorylation, 131–132
mitochondrial biogenesis signaling, 116

Protein trafficking, mitochondria
intermembrane space protein import, 71–73
mitochondrial outer membrane trafficking

pathways, 69–71
overview, 65–66
precursor protein synthesis and targeting, 66–67
prospects for study, 74–75
TIM23 and inner membrane insertion/matrix

translocation, 73–75
TOM complex, 67–69

Proteomics, mitochondria proteome evolution, 8–11
PTP. See Permeability transition pore

Puf3, mRNA targeting to mitochondria, 67

Q
Qcr6, trafficking, 74

R
Reactive oxygen species (ROS)

cancer
enhanced production, 238
mitochondrial dysfunction induction, 238
supercomplex organization loss and effects

cancer cell studies, 241
coenzyme Q channeling loss, 240
individual complex stability and assembly

loss, 240
overview, 238–239

phospholipid peroxidation and
supercomplex formation prevention,
239–240

reactive oxygen species increase, 240–241
mitochondrial biogenesis signaling, 117

mtDNA heteroplasmy regulation, 46–48
RhoA, neuron mitochondria trafficking

regulation, 172
ROS. See Reactive oxygen species

S
SAM complex, mitochondrial outer membrane

trafficking, 70–71
SAR11 clade, 4
SCAD. See Short-chain acylCoA dehydrogenase
SDH. See Succinate dehydrogenase

Short-chain acylCoA dehydrogenase (SCAD),
deficiency in ethylmalonic
encephalopathy, 215, 217

SIMH. See Stress-induced mitochondrial
hyperperfusion

Sirtuins
mitochondrial gene expression regulation,

114–115
prospects for mitochondrial function studies,

258–259
SIRT1 mitochondrial function, 254–256
SIRT3 mitochondrial function, 256–258

SIRT5 mitochondrial function, 258
therapeutic targeting, 121
types and functional overview, 253–254

Ssq1, iron–sulfur protein synthesis, 197
Stress-induced mitochondrial hyperperfusion

(SIMH), 137
Succinate dehydrogenase (SDH), mutation in cancer,

244–245
Sulfide. See Hydrogen sulfide

Symbiosis. See Evolution, mitochondria
Syntaphilin, mitochondria anchoring, 169

T
TFAM. See Transcription factor A mitochondrial

TFB2M, mitochondrial biogenesis role, 120
Thyroid hormone receptor, mitochondrial gene

expression regulation, 113
TIM chaperones. See also TOM complex

mitochondrial biogenesis role, 119

mitochondrial outer membrane trafficking, 70
TIM22 complex and intermembrane space protein

import, 72–73
TIM23 and inner membrane insertion/matrix

translocation, 73–75

TOM complex
outer membrane protein biogenesis, 68
prospects for study, 74–75
regulation, 69

structure, 68
TIM22 complex and intermembrane space protein

import, 72–73
TIM23 and inner membrane insertion/matrix

translocation, 73–75

Tom70, Parkin degradation, 150, 153
Trafficking. See Neuron mitochondria trafficking;

Protein trafficking, mitochondria
TRAK1, motor/adaptor complex for mitochondrial

motility, 166, 173

TRAK2, motor/adaptor complex for mitochondrial
motility, 166, 173

Transcription factor A mitochondrial (TFAM)
mitochondrial biogenesis role, 120
nuclear respiratory factor 1 regulation of

expression, 112
nucleoid function, 85–88
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Translocase of outer membrane complex.
See TOM complex

Twinkle, nucleoid, 86

U
UCP2. See Uncoupling protein-2
Ugo1, mitochondrial fusion role, 131
Ulrich congenital muscular dystrophy. See Collagen VI
Uncoupling protein-2 (UCP2), SIRT1 regulation,

255–256

V
VDAC. See Voltage-dependent anion channel
Voltage-dependent anion channel (VDAC)

Bak interactions, 187
Parkin-mediated mitophagy role, 156

Y
Yah1, iron–sulfur protein synthesis, 197
YY1, mitochondrial gene expression regulation, 114

Index

270

http://cshlpress.com/default.tpl?action=full&src=pdf&--eqskudatarq=971
adrian
Typewritten Text
 This is a free sample of content from Mitochondria
Click here for more information or to buy the book.

adrian
Typewritten Text

adrian
Typewritten Text
©2014 by Cold Spring Harbor Laboratory Press



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




