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Introduction

Pathogenic mutations in genes involved in diverse cellular pathways as
VCP/p97, also called valosin-containing protein [resulting in autosomal-
dominant inclusion body myopathy (IBM) associated with Paget’s disease of
bone and frontotemporal dementia, IBMPFD] and GNE, also referred to as
UDP- N -acetyl- D -glucosamine 2-epimerase/ N -acetylmannosamine kinase
(GNE) (resulting in biallelic GNE myopathy) can elicit a pathophysiological
phenotype in skeletal muscle that partially overlaps with histopathology
findings in sporadic inclusion body myositis (sIBM), in particular the detection
of inclusion bodies in skeletal muscle. While formal proof is lacking, it
remains a hypothesis that genetically determined IBM syndromes may share

some aspects of the pathogenetic cascade.

However, immune-mediated, inflammatory changes are a hallmark of sIBM

and only a very rare exception in GNE myopathy ( Krause et al., 2003 ; Yabe

et al., 2003 ). Furthermore, the typical clinical presentation of sIBM features

progressive muscle weakness in the knee extensors and the long finger

flexors ( Rose and ENMC IBM Working Group, 2013 ). By contrast, in GNE

myopathy the quadriceps muscles are remarkably spared from muscle

weakness (reviewed in Nishino et al., 2014 ). IBMPFD patients present

clinically with a variable pattern of slowly progressive proximal and distal

pareses (reviewed in Weihl et al., 2009 ). Scapular winging in IBMPFD may be
as prominent as in neuromuscular shoulder girdle or limb girdle syndromes (

Kimonis et al., 2008 ; Stojkovic et al., 2009 ).
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VCP/p97 acts as an ubiquitin-selective multitasking switchboard in regulating
basic cellular proteostasis including autophagy and myosin assembly in

skeletal muscle (reviewed by Pokrzywa and Hoppe, 2013 ; Meyer and Weihl,

2014 ). GNE, the key enzyme of sialic acid biosynthesis, can regulate muscle
glycoprotein sialylation and might contribute to additional cellular signaling

pathways (reviewed by Nishino et al., 2014 ). HNRNPA1 , the ubiquitously

expressed gene for the heterogeneous nuclear ribonucleoprotein Al is the
causative gene for the rare multisystem proteinopathy, which may be

associated with IBM was identified only very recently ( Kim et al., 2013a ).

In the adult-onset, heritable degenerative neuromuscular disorders, muscle
mass and function are gradually lost and reflect the clinical hallmarks of
sarcopenia. The consensus definition of sarcopenia includes a condition of

age-related loss of muscle mass, quality, and strength ( Cruz-Jentoft et al.,

2010 ; Fielding et al., 2011 ). Key findings potentially related to sarcopenia at

multiple levels of muscle metabolism in hereditary IBMs like IBMPFD and GNE
myopathy as well as the HNRNPA1-associated multisystem proteinopathy

presenting as IBM will be highlighted.

IBMPFD Associated with VCP/p97 Mutations
The multifaceted role of the AAA-family ATPase VCP/p97 in the

pathophysiology of IBMPFD involves numerous essential signaling pathways
governing cellular homeostasis and depends on the cellular context. To
exploit the therapeutic potential of VCP/p97, it is important to understand
how its activity is regulated and how specific organs and cells can be

targeted to regulate the versatile enzyme. The specificity of VCP/p97

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/



Insights into muscle degeneration from h... - Paper Example Page 4

depends significantly on cofactors, which confer precise catalytic function.
The majority of pathogenic mutations in VCP/p97 resulting in neuromuscular

disorders are localized in the cofactor binding domain ( Tang et al., 2010 )

and abrogate binding to a distinct subset of cofactors ( Fernandez-Saiz and

Buchberger, 2010 ).

Myosin filament assembly is disturbed in myogenic cells from IBMPFD

patients /in vitro ( Janiesch et al., 2007 ). Functional development of striated

muscle depends on the accurate organization of reqgulatory, structural, and
motor proteins into basic contractile elements called the sarcomeres.
VCP/p97 acts in a ternary complex together with the cofactors CHIP and
UFD2a to tightly regulate the level of the myosin-directed chaperone Unc45
within confined limits, which allow proper myosin filament assembly and

sarcomere formation ( Janiesch et al., 2007 ). CHIP is also called carboxyl

terminus of Hsp70-interacting protein. UFD2a is the human homolog of yeast
UFD2a, also known as ubiquitination factor E4B (UBE4B) and human Unc45 is
the homolog of the C. elegans Unc45 chaperone, which is essential to
regulate myosin-directed functions from fungi to vertebrates (reviewed in

Hellerschmied and Clausen, 2014 ). Defective myosin assembly may

contribute to myofiber fragility and reduced mechanical stability. Inclusion
bodies might develop secondary and due high amounts of accumulated,
unassembled myosin in the sarcoplasm. Similarly, in another form of familial
IBM (IBM 3), dominantly inherited mutations in the head domain of MYH2
(adult skeletal muscle myosin heavy chain 2, fast myosin lla) render MYH2

filament proteins to aggregate ( Martinsson et al., 2000 ; Tajsharghi et al.,

2005 ). Deregulated, elevated levels of Unc45 in skeletal muscle of affected
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IBMPFD patients suggest a related, relevant myosin biosynthesis defect /in

Vivo .

Furthermore, deregulation of major protein degradation pathways has been

implicated in VCP/p97-related disorders ( Ju et al., 2009a , b ; Tresse et al.,

2010 ). An imbalance in protein turnover contributes also to muscle loss in

sarcopenia ( Barns et al., 2014 ).

Primary human myoblasts containing disease-related VCP/p97 mutations
revealed increased apoptosis and defective maturation to myotubes in vitro (

Vesa et al., 2009 ). This suggests that IBMPFD satellite cells have a reduced

regeneration capability, and may generate defective myotubes thus

contributing to muscle degeneration.

Furthermore, VCP/p97 is essential for mitochondrial quality control by
PINK1/Parkin (PTEN induced putative kinase 1), which is associated with
autosomal-recessive early-onset Parkinson disease. PINK1 prevents stress-
induced mitochondrial dysfunction. This important protective capacity is

impaired by disease-related VCP/p97 mutations ( Kim et al., 2013b ). Mutant

VCP/p97 malfunction involves recruitment to and clearance of damaged
mitochondria. These processes are paralleled in part by the mitochondrial
theory of aging, which predicts the accumulation of damage by reactive
oxygen species (ROS) over time to lead to age-associated mitochondrial

impairment ( Cesari et al., 2012 ; Johnson et al., 2013 ).

Epigenetic changes have been implicated in sarcopenia; however, detailed

evidence is limited ( Ong and Holbrook, 2014 ). For efficient gene expression,
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dynamic cycles of monoubiquitylation and de-ubiquitylation are

indispensable ( Wyce et al., 2007 ). In a collaborative project, we defined a

novel regulatory role of VCP/p97 in histone H2B metabolism, which is
conserved from yeast to man. Moreover, in IBMPFD cells carrying a point
mutation at the highly conserved residue R155H that does not affect the
ATPase activity, H2B de-ubiquitylation was significantly delayed 48 h after
induction of differentiation /in vitro . Our findings further extend the
functional spectrum of VCP/p97 and suggest an additional molecular
pathomechanism for IBMPFD at the level of chromatin remodeling and

transcription control ( Bonizec et al., 2015)).

GNE Myopathy

GNE myopathy is an inherited autosomal-recessive IBM. The causative gene

was identified more than a decade ago ( Eisenberg et al., 2001 ). The bi-

functional enzyme UDP- N -acetyl- D -glucosamine 2-epimerase/ N -
acetylmannosamine kinase GNE is the key enzyme of the sialic acid

biosynthesis pathway ( Hinderlich et al., 1997 ; Stasche et al., 1997 ). Sialic

acid deficiency and hyposialylation of glycoproteins and glycolipids appear to
be a major underlying defect in GNE myopathy. Consistent with this
hypothesis, a murine disease model for GNE myopathy shows clinical
improvement of muscle strength and function upon metabolite
supplementation of sialic acid or its precursor N -acetylmannosamine

(ManNAc) ( Malicdan et al., 2009 ). Notably in this context, monomeric sialic

acids are decreased in quadriceps muscle of normal elder males ( Marini et

al., 2014 ). Although GNE myopathy patients can benefit from metabolic

precursor supplementation (reviewed by Nishino et al., 2014 ), it cannot be
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excluded that GNE myopathy is caused by additional pathomechanisms (

Krause et al., 2005 ; Wang et al., 2006 ; Amsili et al., 2008 ).

In a GNE myopathy patient myoblast culture model, a primary defect in
response to apoptotic stimuli was observed, in particular an extended

stabilization of pAkt expression ( Amsili et al., 2007 ). Moreover, in age-

related muscle deterioration a critical role for Akt has also been

demonstrated (reviewed by Glass, 2003 ; Schiaffino and Mammucari, 2011 ).

Disturbance of apoptotic signaling was further supported by proteomic

profiling of GNE myopathy muscle biopsy ( Sela et al., 2011 ). In line with the
hypothesis that alterations in mitochondrial metabolism might be a primary
event in the pathogenetic cascade of GNE myopathy, mitochondrial
deregulation was suggested at the transcriptome and morphological level (

Eisenberg et al., 2008 ). It is well established that mitochondria are

important regulators of apoptotic signaling and mitochondrial dysfunction

can contribute to sarcopenia (reviewed in Marzetti et al., 2012 ; Marzetti et

al., 2013 ). Although the data sets of individual proteins regulated in aging

skeletal muscle differ substantially between individual proteomic surveys (

Gelfi et al., 2006 ; Doran et al., 2007 ; O’'Connell et al., 2007 , 2008 ), the

main trends of differentially expressed proteins involved in the cytoskeleton
architecture, energy metabolism, contraction, cellular signaling and the
stress response agree between various studies. These processes refer to
general disturbances in skeletal muscle common to many myopathies and
muscular dystrophies. In search of upstream events more specific to GNE

myopathy, previously established transcriptomic data from 10 patients’
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muscle biopsies ( Eisenberg et al., 2008 ; Table S1 in Supplementary

Material) were revisited. Differentially upregulated genes in GNE myopathy
(vs. control samples with p = 0. 002) were re-assessed utilizing the DAVID

bioinformatics enrichment tool ( Huang da et al., 2009a , b ). Interestingly, a

significant upregulation of HNRNPAZ2B1 (1. 3-fold; p = 0. 002) was revealed
along with additional RNA processing and transcription regulators including
small nuclear ribonucleoprotein polypeptide G ( SNRNPG ), arginine/serine-
rich-splicing factor 14 ( SUGP2/SFRS14 ), TAR DNA binding protein ( TARDBP
), and heterogeneous nuclear ribonucleoprotein A3 ( HNRNPA3 ). Although
the upregulation of these RNA regulatory factors was comparably small, their
impact on myocellular metabolism might be pathophysiologically

meaningful.

Moreover, Activin A receptor, type Il ( ACVR2 ) was among the most
significantly downregulated genes (—0. 88-fold; p = 0. 002) in GNE myopathy

( Eisenberg et al., 2008 ; Table S1 in Supplementary Material). Activins are

the most efficient negative regulators of muscle mass ( Chen et al., 2014 ). It

remains to be determined whether reduced ACVRZ2 expression might
represent a compensatory mechanism in GNE myopathy to escape or

decrease loss of muscle mass.

Finally, re-evaluation by functional annotation clustering of downregulated

genes in GNE myopathy ( Eisenberg et al., 2008 ) with the DAVID

bioinformatics resources revealed slightly reduced expression of nuclear or
steroid hormone receptors including hepatocyte nuclear factor 4-gamma (

HNF4G ), nuclear receptor subfamily 1, group I, member 3 ( NR1/3), and
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nuclear receptor subfamily 1, group H, member 2 ( NRIHZ2 ). Also, vitamin D
receptor (VDR) belongs to the large family of steroid hormone receptors.
Intriguingly, VDR signaling has been implicated in the regulation of calcium
homeostasis, myoblast proliferation, and differentiation and might be a

future approach for treatment of sarcopenia (reviewed in Wagatsuma and

Sakuma, 2014 ). It cannot be excluded that deregulation of other

components of the nuclear or steroid hormone pathway can contribute to

muscle weakness and wasting in GNE myopathy.

Multisystem Proteinopathy Associated with hnRNPA1 and
hnRNPA2B1 Mutations

Autosomal-dominant mutations in the genes for the heterogeneous nuclear
ribonucleoproteins HNRNPA1 or HNRNPAZ2B1 are rare causes for multisystem

proteinopathy ( Kim et al., 2013a ). HhRNPA1 and hnRNPA2B1 are

multifunctional RNA-binding proteins involved in the regulation of RNA
biogenesis. The clinical phenotype may present as IBM and may be initially
indistinguishable from the VCP/p97-related neuromuscular syndromes. The
identified missense mutations are predicted to generate hyperstable
multimers by their so-called “ prion-like” domains (PrLDs), facilitate
recruitment to stress granules, and drive cytoplasmic aggregate formation (

Shorter and Taylor, 2013 ). Interestingly, also in sporadic IBM and VCP-

associated myopathy, the subcellular distribution of wild type HNRNPs is
altered in skeletal muscle suggesting disturbances in RNA metabolism (

Pinkus et al., 2014 ) that might be a secondary event downstream of

inflammation or protein dyshomeostasis. In multisystem proteinopathy, it
remains to be determined whether hnRNPA1 or hnRNPA2B1 mutants (i) may
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form immediately cytotoxic oligomers, (ii) overload the proteolytic capacity
of the cell, or (iii) sequester other essential proteins in cytoplasmic and
nuclear aggregates. At the molecular level, also additional disease
mechanisms are conceivable that may be reminiscent of sarcopenia and
relate to age-dependent alterations in skeletal muscle. A well-established
biomarker for cellular aging is the length of the protective caps at the
physical ends of eukaryotic chromosomes, called telomeres, which shorten
with each cell division cycle and with increasing chronological age.
Telomerase activity is inhibited by large non-coding RNA referred to as
telomeric repeat containing RNA (TERRA), which is transcribed from
telomeres. Recent evidence suggests that balanced levels of hnRNPA1 and

TERRA are required to regulate telomerase activity ( Redon et al., 2013 ).

This finding supports the idea that hnRNPA1 mutants might also disturb
telomere formation and maintenance thereby contributing to premature

aging and possibly sarcopenia.

Cellular senescence was initially defined as permanent growth arrest of

primary human cells after repeated serial passaging in vitro ( Hayflick and

Moorhead, 1961 ). Cellular senescence is not only a safeguard against
cancer but also of multifunctional physiological relevance in embryonic
development, tissue repair, and aging. Novel discoveries support the
hypothesis that senescence can be a highly dynamic, multi-step process

(reviewed by van Deursen, 2014 ). Recent evidence demonstrated a close

link between cellular senescence and age-dependent tissue deterioration (

Baker et al., 2008 ). Aging increases CCN1/CYR61 expression leading to

muscle senescence ( Du et al., 2014 ). CCN1/CYR61 depends on exon
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skipping to provide functional protein ( Hirschfeld et al., 2009 ). The

matricellular protein CCN1/CYR61 contains several possible binding motifs
(YAGR) in the exon 3-intron 3-exon 4 system for the transcription factor
hnRNPAL. Disturbed or lacking HNRNPA1 due to sequestration in aggregates
as suggested in multisystem proteinopathy might promote exon 3 inclusion,
resulting in non-functional protein that might compromise muscle

angiogenesis and endothelial cell survival ( Leu et al., 2002 ).

Correlation with Genetic Susceptibility of Sarcopenia and
Age-Related Gene Expression in Skeletal Muscle

Hereditary IBM syndromes might involve cellular mechanisms previously
related to sarcopenia and aging. Therefore, several representative

susceptibility genes for sarcopenia (reviewed in Garatachea and Lucia, 2013

) were evaluated to elucidate potential genetic correlations with hereditary

IBMs.

A certain polymorphism in the ACTN3 gene (R577X, rs1815739) is a well-
established marker of a muscular endurance phenotype in humans. The
precise localization of a-actinin 1 and GNE in the myofibrillar apparatus

centered on the Zline remains elusive ( Amsili et al., 2008 ). It is conceivable

that physiological interaction by GNE with other resident components of the
sarcomeric Z -disk might modulate cytoskeletal architecture and functions.
Interestingly, GNE showed predominant protein expression in type Il fibers in

transversal muscle sections ( Krause et al., 2007 ) and a-actinin 3 is also

exclusively detected in fast-twitch (type Il) fibers ( Mills et al., 2001 ).
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The myostatin phenotype is among the most favorable candidates to clarify

variance among muscle phenotypes in the elder population ( Garatachea and

Lucia, 2013 ). Accordingly, also the downregulation of myostatin receptors

can modulate myostatin signaling. As suggested in GNE myopathy, this
mechanism could prevent muscle degeneration and might be considered an

adaptive muscular response.

Epigenetic studies revealed that the differentially methylated regions related

to aging are significantly enriched for muscle biogenesis ( Ong and Holbrook,

2014 ). Similarly, VCP/p97 can regulate dynamics and chromatin

organization by monoubiquitylation of histone H2B ( Bonizec et al., 2015 )

and might contribute to pathogenic gene expression in IBMPFD.

Conclusion

In conclusion, it will be essential to continue studying fundamental cellular
pathways underlying muscular hypertrophy and atrophy to advance the
discovery of promising targets for the development of causative and safe

therapies for skeletal muscle disorders.

An encouraging approach is a novel strategy to promote muscle
maintenance and delay muscular atrophy by utilizing an antibody, which

modulates the activin type Il receptor (ActRIl) response ( Lach-Trifilieff et al.,

2014 ). The wide therapeutic spectrum holds promise to treat a variety of
progressive neuromuscular conditions regardless of the underlying molecular
defect. Another example of a non-disease specific treatment option is the
molecular chaperone 4-phenylbutyrate (4-PBA), an FDA-approved substance

to treat children suffering from urea cycle disorders. 4-PBA acts as an ER

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/



Insights into muscle degeneration from h... - Paper Example Page 13

stress inhibitor by aiding in protein folding and preventing misfolded protein
accumulation and aggregation. Recently, convincing evidence was provided
that 4-PBA might be also functional to resolve protein aggregates in vitro and
in vivo and to improve grip strength in a mouse model for plectinopathy, a

hereditary protein aggregate myopathy ( Winter et al., 2014 ).

In summary, recent history of gene identification in hereditary inclusion body
myopathies has fostered enthusiasm to facilitate detailed understanding of
molecular disease mechanisms in these familial disorders. However, the

involved genes show an unprecedented functional diversity.

Therefore, a plethora of key mechanisms underlying disease onset in
hereditary IBMs remain to be elucidated at the molecular and physiological
level, some of which may be also relevant for the etiology of sarcopenia.
Neglected aspects that may be specific to the discussed hiIBMs include
regulation of RNA transcription and processing, cellular senescence,

angiogenesis, and Z -disk architecture.

Understanding the deleterious combination of disease mechanisms in detail
will be an important goal for future research to establish targeted
intervention strategies and to prevent sarcopenia in those at risk to develop
disease-associated or age-related muscle loss. Additionally and regardless of
the underlying defect, it will be important for affected patients to
immediately translate current broad understanding of muscle wasting and
general advances to improve muscle function into safe, approved therapy.

Clinically, meaningful improvements for patients suffering from sarcopenia,
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hereditary, or degenerative myopathies will be the challenging goal for the

immediate future.

Conflict of Interest Statement

The author declares that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential

conflict of interest.

Acknowledgments

This work was funded in part by intramural research grants from the Faculty
of Medicine, Ludwig Maximilians University of Munich, Germany (FoFoLe

60/2012 and FOFoLe 41/2014) to SK.

References

Amsili, S., Shlomai, Z., Levitzki, R., Krause, S., Lochmuller, H., Ben-Bassat, H.,
et al. (2007). Characterization of hereditary inclusion body myopathy
myoblasts: possible primary impairment of apoptotic events. Cell Death

Differ. 14, 1916-1924. doi: 10. 1038/sj. cdd. 4402208

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Amsili, S., Zer, H., Hinderlich, S., Krause, S., Becker-Cohen, M., Macarthur, D.
G., et al. (2008). UDP- N -acetylglucosamine 2-epimerase/ N -
acetylmannosamine kinase (GNE) binds to alpha-actinin 1: novel pathways in

skeletal muscle? PLoS One 3: e2477. doi: 10. 1371/journal. pone. 0002477

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=UDP-N-acetylglucosamine+2-epimerase/N-acetylmannosamine+kinase+(GNE)+binds+to+alpha-actinin+1:+novel+pathways+in+skeletal+muscle?&author=S.+Amsili&author=H.+Zer&author=S.+Hinderlich&author=S.+Krause&author=M.+Becker-Cohen&author=D.+G.+Macarthur&journal=PLoS+One&publication_year=2008&volume=3&pages=e2477&doi=10.1371/journal.pone.0002477&pmid=18560563
http://dx.doi.org/10.1371/journal.pone.0002477
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=18560563
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=18560563
http://scholar.google.com/scholar_lookup?title=Characterization+of+hereditary+inclusion+body+myopathy+myoblasts:+possible+primary+impairment+of+apoptotic+events&author=S.+Amsili&author=Z.+Shlomai&author=R.+Levitzki&author=S.+Krause&author=H.+Lochmuller&author=H.+Ben-Bassat&journal=Cell+Death+Differ.&publication_year=2007&volume=14&pages=1916%E2%80%931924&doi=10.1038/sj.cdd.4402208&pmid=17673919
http://dx.doi.org/10.1038/sj.cdd.4402208
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=17673919
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17673919

Insights into muscle degeneration from h... - Paper Example Page 15

Baker, D. J., Perez-Terzic, C., Jin, F., Pitel, K. S., Niederlander, N. J.,
Jeganathan, K., et al. (2008). Opposing roles for pl6ink4a and p1l9Arf in
senescence and ageing caused by BubR1 insufficiency. Nat. Cell Biol. 10,

825-836. doi: 10. 1038/ncb1744

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Barns, M., Gondro, C., Tellam, R. L., Radley-Crabb, H. G., Grounds, M. D., and
Shavlakadze, T. (2014). Molecular analyses provide insight into mechanisms
underlying sarcopenia and myofibre denervation in old skeletal muscles of

mice. Int. J. Biochem. Cell Biol. 53, 174-185. doi: 10. 1016/j. biocel. 2014. 04.

025

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Bonizec, M., Herissant, L., Pokrzywa, W., Geng, F., Wenzel, S., Howard, G. C,,
et al. (2015). The ubiquitin-selective chaperone Cdc48/p97 associates with
Ubx3 to modulate monoubiquitylation of histone H2B. Nucleic Acids Res. 42,

10975-10986. doi: 10. 1093/nar/gku786

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Cesari, M., Fielding, R. A., Pahor, M., Goodpaster, B., Hellerstein, M., Van Kan,
G. A., et al. (2012). Biomarkers of sarcopenia in clinical trials-
recommendations from the International Working Group on Sarcopenia. J.

Cachexia Sarcopenia Muscle 3, 181-190. doi: 10. 1007/s13539-012-0078-2

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=Biomarkers+of+sarcopenia+in+clinical+trials-recommendations+from+the+International+Working+Group+on+Sarcopenia&author=M.+Cesari&author=R.+A.+Fielding&author=M.+Pahor&author=B.+Goodpaster&author=M.+Hellerstein&author=G.+A.+Van+Kan&journal=J.+Cachexia+Sarcopenia+Muscle&publication_year=2012&volume=3&pages=181%E2%80%93190&doi=10.1007/s13539-012-0078-2&pmid=22865205
http://dx.doi.org/10.1007/s13539-012-0078-2
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=22865205
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22865205
http://scholar.google.com/scholar_lookup?title=The+ubiquitin-selective+chaperone+Cdc48/p97+associates+with+Ubx3+to+modulate+monoubiquitylation+of+histone+H2B&author=M.+Bonizec&author=L.+Herissant&author=W.+Pokrzywa&author=F.+Geng&author=S.+Wenzel&author=G.+C.+Howard&journal=Nucleic+Acids+Res.&publication_year=2015&volume=42&pages=10975%E2%80%9310986&doi=10.1093/nar/gku786&pmid=25183520
http://dx.doi.org/10.1093/nar/gku786
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=25183520
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25183520
http://scholar.google.com/scholar_lookup?title=Molecular+analyses+provide+insight+into+mechanisms+underlying+sarcopenia+and+myofibre+denervation+in+old+skeletal+muscles+of+mice&author=M.+Barns&author=C.+Gondro&author=R.+L.+Tellam&author=H.+G.+Radley-Crabb&author=M.+D.+Grounds&author=T.+Shavlakadze&journal=Int.+J.+Biochem.+Cell+Biol.&publication_year=2014&volume=53&pages=174%E2%80%93185&doi=10.1016/j.biocel.2014.04.025&pmid=24836906
http://dx.doi.org/10.1016/j.biocel.2014.04.025
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=24836906
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24836906
http://scholar.google.com/scholar_lookup?title=Opposing+roles+for+p16Ink4a+and+p19Arf+in+senescence+and+ageing+caused+by+BubR1+insufficiency&author=D.+J.+Baker&author=C.+Perez-Terzic&author=F.+Jin&author=K.+S.+Pitel&author=N.+J.+Niederlander&author=K.+Jeganathan&journal=Nat.+Cell+Biol.&publication_year=2008&volume=10&pages=825%E2%80%93836&doi=10.1038/ncb1744&pmid=18516091
http://dx.doi.org/10.1038/ncb1744
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=18516091
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=18516091

Insights into muscle degeneration from h... - Paper Example Page 16

Chen, J. L., Walton, K. L., Winbanks, C. E., Murphy, K. T., Thomson, R. E.,
Makanji, Y., et al. (2014). Elevated expression of activins promotes muscle

wasting and cachexia. FASEB J. 28, 1711-1723. doi: 10. 1096/fj. 13-245894

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Cruz-Jentoft, A. J., Baeyens, J. P., Bauer, J. M., Boirie, Y., Cederholm, T., Landi,
F., et al. (2010). Sarcopenia: European consensus on definition and
diagnosis: report of the European Working Group on Sarcopenia in older

people. Age Ageing 39, 412-423. doi: 10. 1093/ageing/afq034

CrossRef Full Text | Google Scholar

Doran, P., Gannon, J., O'Connell, K., and Ohlendieck, K. (2007). Aging skeletal
muscle shows a drastic increase in the small heat shock proteins alphaB-
crystallin/HspB5 and cvHsp/HspB7. Eur. J. Cell Biol. 86, 629-640. doi: 10.

1016/j. ejcb. 2007. 07. 003

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Du, J., Klein, J. D., Hassounah, F., Zhang, J., Zhang, C., and Wang, X. H.
(2014). Aging increases CCN1 expression leading to muscle senescence. Am.

J. Physiol. Cell Physiol. 306, C28-C36. doi: 10. 1152/ajpcell. 00066. 2013

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Eisenberg, I., Avidan, N., Potikha, T., Hochner, H., Chen, M., Olender, T., et al.

(2001). The UDP- N -acetylglucosamine 2-epimerase/ N -acetylmannosamine

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=Aging+increases+CCN1+expression+leading+to+muscle+senescence&author=J.+Du&author=J.+D.+Klein&author=F.+Hassounah&author=J.+Zhang&author=C.+Zhang&author=X.+H.+Wang&journal=Am.+J.+Physiol.+Cell+Physiol.&publication_year=2014&volume=306&pages=C28%E2%80%93C36&doi=10.1152/ajpcell.00066.2013&pmid=24196529
http://dx.doi.org/10.1152/ajpcell.00066.2013
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=24196529
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24196529
http://scholar.google.com/scholar_lookup?title=Aging+skeletal+muscle+shows+a+drastic+increase+in+the+small+heat+shock+proteins+alphaB-crystallin/HspB5+and+cvHsp/HspB7&author=P.+Doran&author=J.+Gannon&author=K.+O%E2%80%99Connell&author=K.+Ohlendieck&journal=Eur.+J.+Cell+Biol.&publication_year=2007&volume=86&pages=629%E2%80%93640&doi=10.1016/j.ejcb.2007.07.003&pmid=17761354
http://dx.doi.org/10.1016/j.ejcb.2007.07.003
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=17761354
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17761354
http://scholar.google.com/scholar_lookup?title=Sarcopenia:+European+consensus+on+definition+and+diagnosis:+report+of+the+European+Working+Group+on+Sarcopenia+in+older+people&author=A.+J.+Cruz-Jentoft&author=J.+P.+Baeyens&author=J.+M.+Bauer&author=Y.+Boirie&author=T.+Cederholm&author=F.+Landi&journal=Age+Ageing&publication_year=2010&volume=39&pages=412%E2%80%93423&doi=10.1093/ageing/afq034
http://dx.doi.org/10.1093/ageing/afq034
http://scholar.google.com/scholar_lookup?title=Elevated+expression+of+activins+promotes+muscle+wasting+and+cachexia&author=J.+L.+Chen&author=K.+L.+Walton&author=C.+E.+Winbanks&author=K.+T.+Murphy&author=R.+E.+Thomson&author=Y.+Makanji&journal=FASEB+J.&publication_year=2014&volume=28&pages=1711%E2%80%931723&doi=10.1096/fj.13-245894&pmid=24378873
http://dx.doi.org/10.1096/fj.13-245894
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=24378873
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24378873

Insights into muscle degeneration from h... - Paper Example Page 17

kinase gene is mutated in recessive hereditary inclusion body myopathy.

Nat. Genet. 29, 83-87. doi: 10. 1038/ng718

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Eisenberg, I., Novershtern, N., Itzhaki, Z., Becker-Cohen, M., Sadeh, M.,
Willems, P. H., et al. (2008). Mitochondrial processes are impaired in
hereditary inclusion body myopathy. Hum. Mol. Genet. 17, 3663-3674. doi:

10. 1093/hmg/ddn261

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Fernandez-Saiz, V., and Buchberger, A. (2010). Imbalances in p97 co-factor
interactions in human proteinopathy. EMBO Rep. 11, 479-485. doi: 10.

1038/embor. 2010. 49

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Fielding, R. A., Vellas, B., Evans, W. J., Bhasin, S., Morley, J. E., Newman, A.
B., et al. (2011). Sarcopenia: an undiagnosed condition in older adults.
Current consensus definition: prevalence, etiology, and consequences.
International working group on sarcopenia. J. Am. Med. Dir. Assoc. 12, 249-

256. doi: 10. 1016/j. jamda. 2011. 01. 003

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Garatachea, N., and Lucia, A. (2013). Genes and the ageing muscle: a review
on genetic association studies. Age (Dordr) 35, 207-233. doi: 10.

1007/s11357-011-9327-0

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=Sarcopenia:+an+undiagnosed+condition+in+older+adults.+Current+consensus+definition:+prevalence,+etiology,+and+consequences.+International+working+group+on+sarcopenia&author=R.+A.+Fielding&author=B.+Vellas&author=W.+J.+Evans&author=S.+Bhasin&author=J.+E.+Morley&author=A.+B.+Newman&journal=J.+Am.+Med.+Dir.+Assoc.&publication_year=2011&volume=12&pages=249%E2%80%93256&doi=10.1016/j.jamda.2011.01.003&pmid=21527165
http://dx.doi.org/10.1016/j.jamda.2011.01.003
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=21527165
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21527165
http://scholar.google.com/scholar_lookup?title=Imbalances+in+p97+co-factor+interactions+in+human+proteinopathy&author=V.+Fernandez-Saiz&author=A.+Buchberger&journal=EMBO+Rep.&publication_year=2010&volume=11&pages=479%E2%80%93485&doi=10.1038/embor.2010.49&pmid=20414249
http://dx.doi.org/10.1038/embor.2010.49
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=20414249
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20414249
http://scholar.google.com/scholar_lookup?title=Mitochondrial+processes+are+impaired+in+hereditary+inclusion+body+myopathy&author=I.+Eisenberg&author=N.+Novershtern&author=Z.+Itzhaki&author=M.+Becker-Cohen&author=M.+Sadeh&author=P.+H.+Willems&journal=Hum.+Mol.+Genet.&publication_year=2008&volume=17&pages=3663%E2%80%933674&doi=10.1093/hmg/ddn261&pmid=18723858
http://dx.doi.org/10.1093/hmg/ddn261
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=18723858
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=18723858
http://scholar.google.com/scholar_lookup?title=The+UDP-N-acetylglucosamine+2-epimerase/N-acetylmannosamine+kinase+gene+is+mutated+in+recessive+hereditary+inclusion+body+myopathy&author=I.+Eisenberg&author=N.+Avidan&author=T.+Potikha&author=H.+Hochner&author=M.+Chen&author=T.+Olender&journal=Nat.+Genet.&publication_year=2001&volume=29&pages=83%E2%80%9387&doi=10.1038/ng718&pmid=11528398
http://dx.doi.org/10.1038/ng718
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=11528398
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11528398

Insights into muscle degeneration from h... - Paper Example Page 18

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Gelfi, C., Vigano, A., Ripamonti, M., Pontoglio, A., Begum, S., Pellegrino, M.
A., et al. (2006). The human muscle proteome in aging. J. Proteome Res. 5,

1344-1353. doi: 10. 1021/pr050414x

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Glass, D. ). (2003). Signalling pathways that mediate skeletal muscle

hypertrophy and atrophy. Nat. Cell Biol. 5, 87-90. doi: 10. 1038/ncb0203-87

CrossRef Full Text | Google Scholar

Hayflick, L., and Moorhead, P. S. (1961). The serial cultivation of human
diploid cell strains. Exp. Cell Res. 25, 585-621. doi: 10. 1016/0014-

4827(61)90192-6

CrossRef Full Text | Google Scholar

Hellerschmied, D., and Clausen, T. (2014). Myosin chaperones. Curr. Opin.

Struct. Biol. 25, 9-15. doi: 10. 1016/j. sbi. 2013. 11. 002

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Hinderlich, S., Stasche, R., Zeitler, R., and Reutter, W. (1997). A bifunctional
enzyme catalyzes the first two steps in N -acetylneuraminic acid biosynthesis
of rat liver. Purification and characterization of UDP- N -acetylglucosamine 2-
epimerase/ N -acetylmannosamine kinase. J. Biol. Chem. 272, 24313-24318.

doi: 10. 1074/jbc. 272. 39. 24313

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=Myosin+chaperones&author=D.+Hellerschmied&author=T.+Clausen&journal=Curr.+Opin.+Struct.+Biol.&publication_year=2014&volume=25&pages=9%E2%80%9315&doi=10.1016/j.sbi.2013.11.002&pmid=24440450
http://dx.doi.org/10.1016/j.sbi.2013.11.002
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=24440450
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24440450
http://scholar.google.com/scholar_lookup?title=The+serial+cultivation+of+human+diploid+cell+strains&author=L.+Hayflick&author=P.+S.+Moorhead&journal=Exp.+Cell+Res.&publication_year=1961&volume=25&pages=585%E2%80%93621&doi=10.1016/0014-4827(61)90192-6
http://dx.doi.org/10.1016/0014-4827(61)90192-6
http://scholar.google.com/scholar_lookup?title=Signalling+pathways+that+mediate+skeletal+muscle+hypertrophy+and+atrophy&author=D.+J.+Glass&journal=Nat.+Cell+Biol.&publication_year=2003&volume=5&pages=87%E2%80%9390&doi=10.1038/ncb0203-87
http://dx.doi.org/10.1038/ncb0203-87
http://scholar.google.com/scholar_lookup?title=The+human+muscle+proteome+in+aging&author=C.+Gelfi&author=A.+Vigano&author=M.+Ripamonti&author=A.+Pontoglio&author=S.+Begum&author=M.+A.+Pellegrino&journal=J.+Proteome+Res.&publication_year=2006&volume=5&pages=1344%E2%80%931353&doi=10.1021/pr050414x&pmid=16739986
http://dx.doi.org/10.1021/pr050414x
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=16739986
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16739986
http://scholar.google.com/scholar_lookup?title=Genes+and+the+ageing+muscle:+a+review+on+genetic+association+studies&author=N.+Garatachea&author=A.+Lucia&journal=Age+(Dordr)&publication_year=2013&volume=35&pages=207%E2%80%93233&doi=10.1007/s11357-011-9327-0&pmid=22037866
http://dx.doi.org/10.1007/s11357-011-9327-0
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=22037866
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22037866

Insights into muscle degeneration from h... - Paper Example Page 19

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Hirschfeld, M., Zur Hausen, A., Bettendorf, H., Jager, M., and Stickeler, E.
(2009). Alternative splicing of Cyr61 is regulated by hypoxia and significantly
changed in breast cancer. Cancer Res. 69, 2082-2090. doi: 10. 1158/0008-

5472. CAN-08-1997

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Huang da, W., Sherman, B. T., and Lempicki, R. A. (2009a). Bioinformatics
enrichment tools: paths toward the comprehensive functional analysis of

large gene lists. Nucleic Acids Res. 37, 1-13. doi: 10. 1093/nar/gkn923

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Huang da, W., Sherman, B. T., and Lempicki, R. A. (2009b). Systematic and
integrative analysis of large gene lists using DAVID bioinformatics resources.

Nat. Protoc. 4, 44-57. doi: 10. 1038/nprot. 2008. 211

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Janiesch, P. C., Kim, J., Mouysset, J., Barikbin, R., Lochmuller, H., Cassata, G.,
et al. (2007). The ubiquitin-selective chaperone CDC-48/p97 links myosin
assembly to human myopathy. Nat. Cell Biol. 9, 379-390. doi: 10.

1038/ncb1554

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=The+ubiquitin-selective+chaperone+CDC-48/p97+links+myosin+assembly+to+human+myopathy&author=P.+C.+Janiesch&author=J.+Kim&author=J.+Mouysset&author=R.+Barikbin&author=H.+Lochmuller&author=G.+Cassata&journal=Nat.+Cell+Biol.&publication_year=2007&volume=9&pages=379%E2%80%93390&doi=10.1038/ncb1554&pmid=17369820
http://dx.doi.org/10.1038/ncb1554
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=17369820
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17369820
http://scholar.google.com/scholar_lookup?title=Systematic+and+integrative+analysis+of+large+gene+lists+using+DAVID+bioinformatics+resources&author=W.+Huang+da&author=B.+T.+Sherman&author=R.+A.+Lempicki&journal=Nat.+Protoc.&publication_year=2009b&volume=4&pages=44%E2%80%9357&doi=10.1038/nprot.2008.211&pmid=19131956
http://dx.doi.org/10.1038/nprot.2008.211
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=19131956
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19131956
http://scholar.google.com/scholar_lookup?title=Bioinformatics+enrichment+tools:+paths+toward+the+comprehensive+functional+analysis+of+large+gene+lists&author=W.+Huang+da&author=B.+T.+Sherman&author=R.+A.+Lempicki&journal=Nucleic+Acids+Res.&publication_year=2009a&volume=37&pages=1%E2%80%9313&doi=10.1093/nar/gkn923&pmid=19033363
http://dx.doi.org/10.1093/nar/gkn923
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=19033363
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19033363
http://scholar.google.com/scholar_lookup?title=Alternative+splicing+of+Cyr61+is+regulated+by+hypoxia+and+significantly+changed+in+breast+cancer&author=M.+Hirschfeld&author=A.+Zur+Hausen&author=H.+Bettendorf&author=M.+Jager&author=E.+Stickeler&journal=Cancer+Res.&publication_year=2009&volume=69&pages=2082%E2%80%932090&doi=10.1158/0008-5472.CAN-08-1997&pmid=19244129
http://dx.doi.org/10.1158/0008-5472.CAN-08-1997
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=19244129
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19244129
http://scholar.google.com/scholar_lookup?title=A+bifunctional+enzyme+catalyzes+the+first+two+steps+in+N-acetylneuraminic+acid+biosynthesis+of+rat+liver.+Purification+and+characterization+of+UDP-N-acetylglucosamine+2-epimerase/N-acetylmannosamine+kinase&author=S.+Hinderlich&author=R.+Stasche&author=R.+Zeitler&author=W.+Reutter&journal=J.+Biol.+Chem.&publication_year=1997&volume=272&pages=24313%E2%80%9324318&doi=10.1074/jbc.272.39.24313&pmid=9305887
http://dx.doi.org/10.1074/jbc.272.39.24313
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=9305887
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9305887

Insights into muscle degeneration from h... - Paper Example Page 20

Johnson, M. L., Robinson, M. M., and Nair, K. S. (2013). Skeletal muscle aging
and the mitochondrion. Trends Endocrinol. Metab. 24, 247-256. doi: 10.

1016/j. tem. 2012. 12. 003

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Ju, J. S., Fuentealba, R. A., Miller, S. E., Jackson, E., Piwnica-Worms, D., Baloh,
R. H., et al. (2009a). Valosin-containing protein (VCP) is required for
autophagy and is disrupted in VCP disease. J. Cell Biol. 187, 875-888. doi: 10.

1083/jcb. 200908115

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Ju, J. S., Miller, S. E., Jackson, E., Cadwell, K., Piwnica-Worms, D., and Weihl,
C. C. (2009b). Quantitation of selective autophagic protein aggregate
degradation in vitro and in vivo using luciferase reporters. Autophagy 5, 511-

519. doi: 10. 4161/auto. 5. 4. 7761

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Kim, H. J., Kim, N. C., Wang, Y. D., Scarborough, E. A., Moore, J., Diaz, Z., et
al. (2013a). Mutations in prion-like domains in hnRNPA2B1 and hnRNPA1
cause multisystem proteinopathy and ALS. Nature 495, 467-473. doi: 10.

1038/naturell192?2

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Kim, N. C., Tresse, E., Kolaitis, R. M., Molliex, A., Thomas, R. E., Alami, N. H.,

et al. (2013b). VCP is essential for mitochondrial quality control by

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=Mutations+in+prion-like+domains+in+hnRNPA2B1+and+hnRNPA1+cause+multisystem+proteinopathy+and+ALS&author=H.+J.+Kim&author=N.+C.+Kim&author=Y.+D.+Wang&author=E.+A.+Scarborough&author=J.+Moore&author=Z.+Diaz&journal=Nature&publication_year=2013a&volume=495&pages=467%E2%80%93473&doi=10.1038/nature11922&pmid=23455423
http://dx.doi.org/10.1038/nature11922
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=23455423
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23455423
http://scholar.google.com/scholar_lookup?title=Quantitation+of+selective+autophagic+protein+aggregate+degradation+in+vitro+and+in+vivo+using+luciferase+reporters&author=J.+S.+Ju&author=S.+E.+Miller&author=E.+Jackson&author=K.+Cadwell&author=D.+Piwnica-Worms&author=C.+C.+Weihl&journal=Autophagy&publication_year=2009b&volume=5&pages=511%E2%80%93519&doi=10.4161/auto.5.4.7761&pmid=19305149
http://dx.doi.org/10.4161/auto.5.4.7761
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=19305149
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19305149
http://scholar.google.com/scholar_lookup?title=Valosin-containing+protein+(VCP)+is+required+for+autophagy+and+is+disrupted+in+VCP+disease&author=J.+S.+Ju&author=R.+A.+Fuentealba&author=S.+E.+Miller&author=E.+Jackson&author=D.+Piwnica-Worms&author=R.+H.+Baloh&journal=J.+Cell+Biol.&publication_year=2009a&volume=187&pages=875%E2%80%93888&doi=10.1083/jcb.200908115&pmid=20008565
http://dx.doi.org/10.1083/jcb.200908115
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=20008565
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20008565
http://scholar.google.com/scholar_lookup?title=Skeletal+muscle+aging+and+the+mitochondrion&author=M.+L.+Johnson&author=M.+M.+Robinson&author=K.+S.+Nair&journal=Trends+Endocrinol.+Metab.&publication_year=2013&volume=24&pages=247%E2%80%93256&doi=10.1016/j.tem.2012.12.003&pmid=23375520
http://dx.doi.org/10.1016/j.tem.2012.12.003
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=23375520
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23375520

Insights into muscle degeneration from h... - Paper Example Page 21

PINK1/Parkin and this function is impaired by VCP mutations. Neuron 78, 65-

80. doi: 10. 1016/j. neuron. 2013. 02. 029

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Kimonis, V. E., Mehta, S. G., Fulchiero, E. C., Thomasova, D., Pasquali, M.,
Boycott, K., et al. (2008). Clinical studies in familial VCP myopathy associated
with Paget disease of bone and frontotemporal dementia. Am. J. Med. Genet.

A 146A, 745-757. doi: 10. 1002/ajmg. a. 31862

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Krause, S., Aleo, A., Hinderlich, S., Merlini, L., Tourney, I., Walter, M. C., et al.
(2007). GNE protein expression and subcellular distribution are unaltered in

HIBM. Neurology 69, 655-659. doi: 10. 1212/01. wnl. 0000267426. 97138. fd

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Krause, S., Hinderlich, S., Amsili, S., Horstkorte, R., Wiendl, H., Argov, Z., et
al. (2005). Localization of UDP-GIcNAc 2-epimerase/ManAc kinase (GNE) in
the golgi complex and the nucleus of mammalian cells. Exp. Cell Res. 304,

365-379. doi: 10. 1016/j. yexcr. 2004. 11. 010

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Krause, S., Schlotter-Weigel, B., Walter, M. C., Najmabadi, H., Wiendl, H.,
Muller-Hocker, J., et al. (2003). A novel homozygous missense mutation in

the GNE gene of a patient with quadriceps-sparing hereditary inclusion body

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=Localization+of+UDP-GlcNAc+2-epimerase/ManAc+kinase+(GNE)+in+the+golgi+complex+and+the+nucleus+of+mammalian+cells&author=S.+Krause&author=S.+Hinderlich&author=S.+Amsili&author=R.+Horstkorte&author=H.+Wiendl&author=Z.+Argov&journal=Exp.+Cell+Res.&publication_year=2005&volume=304&pages=365%E2%80%93379&doi=10.1016/j.yexcr.2004.11.010&pmid=15748884
http://dx.doi.org/10.1016/j.yexcr.2004.11.010
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=15748884
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15748884
http://scholar.google.com/scholar_lookup?title=GNE+protein+expression+and+subcellular+distribution+are+unaltered+in+HIBM&author=S.+Krause&author=A.+Aleo&author=S.+Hinderlich&author=L.+Merlini&author=I.+Tournev&author=M.+C.+Walter&journal=Neurology&publication_year=2007&volume=69&pages=655%E2%80%93659&doi=10.1212/01.wnl.0000267426.97138.fd&pmid=17698786
http://dx.doi.org/10.1212/01.wnl.0000267426.97138.fd
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=17698786
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17698786
http://scholar.google.com/scholar_lookup?title=Clinical+studies+in+familial+VCP+myopathy+associated+with+Paget+disease+of+bone+and+frontotemporal+dementia&author=V.+E.+Kimonis&author=S.+G.+Mehta&author=E.+C.+Fulchiero&author=D.+Thomasova&author=M.+Pasquali&author=K.+Boycott&journal=Am.+J.+Med.+Genet.+A&publication_year=2008&volume=146A&pages=745%E2%80%93757&doi=10.1002/ajmg.a.31862&pmid=18260132
http://dx.doi.org/10.1002/ajmg.a.31862
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=18260132
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=18260132
http://scholar.google.com/scholar_lookup?title=VCP+is+essential+for+mitochondrial+quality+control+by+PINK1/Parkin+and+this+function+is+impaired+by+VCP+mutations&author=N.+C.+Kim&author=E.+Tresse&author=R.+M.+Kolaitis&author=A.+Molliex&author=R.+E.+Thomas&author=N.+H.+Alami&journal=Neuron&publication_year=2013b&volume=78&pages=65%E2%80%9380&doi=10.1016/j.neuron.2013.02.029&pmid=23498974
http://dx.doi.org/10.1016/j.neuron.2013.02.029
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=23498974
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23498974

Insights into muscle degeneration from h... - Paper Example Page 22

myopathy associated with muscle inflammation. Neuromuscul. Disord. 13,

830-834. doi: 10. 1016/S0960-8966(03)00140-8

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Lach-Trifilieff, E., Minetti, G. C., Sheppard, K., Ibebunjo, C., Feige, J. N.,
Hartmann, S., et al. (2014). An antibody blocking activin type Il receptors
induces strong skeletal muscle hypertrophy and protects from atrophy. Mol.

Cell. Biol. 34, 606-618. doi: 10. 1128/MCB. 01307-13

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Leu, S. )., Lam, S. C,, and Lau, L. F. (2002). Pro-angiogenic activities of CYR61
(CCN1) mediated through integrins alphavbeta3 and alpha6betal in human
umbilical vein endothelial cells. J. Biol. Chem. 277, 46248-46255. doi: 10.

1074/jbc. M209288200

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Malicdan, M. C., Noguchi, S., Hayashi, Y. K., Nonaka, I., and Nishino, I. (2009).
Prophylactic treatment with sialic acid metabolites precludes the
development of the myopathic phenotype in the DMRV-hIBM mouse model.

Nat. Med. 15, 690-695. doi: 10. 1038/nm. 1956

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Marini, M., Ambrosini, S., Sarchielli, E., Thyrion, G. D., Bonaccini, L., Vannelli,
G. B., et al. (2014). Expression of sialic acids in human adult skeletal muscle

tissue. Acta Histochem. 116, 926-935. doi: 10. 1016/j. acthis. 2014. 03. 005

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=Prophylactic+treatment+with+sialic+acid+metabolites+precludes+the+development+of+the+myopathic+phenotype+in+the+DMRV-hIBM+mouse+model&author=M.+C.+Malicdan&author=S.+Noguchi&author=Y.+K.+Hayashi&author=I.+Nonaka&author=I.+Nishino&journal=Nat.+Med.&publication_year=2009&volume=15&pages=690%E2%80%93695&doi=10.1038/nm.1956&pmid=19448634
http://dx.doi.org/10.1038/nm.1956
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=19448634
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19448634
http://scholar.google.com/scholar_lookup?title=Pro-angiogenic+activities+of+CYR61+(CCN1)+mediated+through+integrins+alphavbeta3+and+alpha6beta1+in+human+umbilical+vein+endothelial+cells&author=S.+J.+Leu&author=S.+C.+Lam&author=L.+F.+Lau&journal=J.+Biol.+Chem.&publication_year=2002&volume=277&pages=46248%E2%80%9346255&doi=10.1074/jbc.M209288200&pmid=12364323
http://dx.doi.org/10.1074/jbc.M209288200
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=12364323
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=12364323
http://scholar.google.com/scholar_lookup?title=An+antibody+blocking+activin+type+II+receptors+induces+strong+skeletal+muscle+hypertrophy+and+protects+from+atrophy&author=E.+Lach-Trifilieff&author=G.+C.+Minetti&author=K.+Sheppard&author=C.+Ibebunjo&author=J.+N.+Feige&author=S.+Hartmann&journal=Mol.+Cell.+Biol.&publication_year=2014&volume=34&pages=606%E2%80%93618&doi=10.1128/MCB.01307-13&pmid=24298022
http://dx.doi.org/10.1128/MCB.01307-13
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=24298022
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24298022
http://scholar.google.com/scholar_lookup?title=A+novel+homozygous+missense+mutation+in+the+GNE+gene+of+a+patient+with+quadriceps-sparing+hereditary+inclusion+body+myopathy+associated+with+muscle+inflammation&author=S.+Krause&author=B.+Schlotter-Weigel&author=M.+C.+Walter&author=H.+Najmabadi&author=H.+Wiendl&author=J.+Muller-Hocker&journal=Neuromuscul.+Disord.&publication_year=2003&volume=13&pages=830%E2%80%93834&doi=10.1016/S0960-8966(03)00140-8&pmid=14678807
http://dx.doi.org/10.1016/S0960-8966(03)00140-8
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=14678807
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=14678807

Insights into muscle degeneration from h... - Paper Example Page 23

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Martinsson, T., Oldfors, A., Darin, N., Berg, K., Tajsharghi, H., Kyllerman, M.,
et al. (2000). Autosomal dominant myopathy: missense mutation (Glu-706 -
> Lys) in the myosin heavy chain lla gene. Proc. Natl. Acad. Sci. U. S. A. 97,

14614-14619. doi: 10. 1073/pnas. 250289597

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Marzetti, E., Calvani, R., Bernabei, R., and Leeuwenburgh, C. (2012).
Apoptosis in skeletal myocytes: a potential target for interventions against
sarcopenia and physical frailty - a mini-review. Gerontology 58, 99-106. doi:

10. 1159/000330064

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Marzetti, E., Calvani, R., Cesari, M., Buford, T. W., Lorenzi, M., Behnke, B. J.,
et al. (2013). Mitochondrial dysfunction and sarcopenia of aging: from
signaling pathways to clinical trials. Int. J. Biochem. Cell Biol. 45, 2288-2301.

doi: 10. 1016/j. biocel. 2013. 06. 024

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Meyer, H., and Weihl, C. C. (2014). The VCP/p97 system at a glance:
connecting cellular function to disease pathogenesis. J. Cell. Sci. 127, 3877-

3883. doi: 10. 1242/jcs. 093831

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=The+VCP/p97+system+at+a+glance:+connecting+cellular+function+to+disease+pathogenesis&author=H.+Meyer&author=C.+C.+Weihl&journal=J.+Cell.+Sci.&publication_year=2014&volume=127&pages=3877%E2%80%933883&doi=10.1242/jcs.093831&pmid=25146396
http://dx.doi.org/10.1242/jcs.093831
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=25146396
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25146396
http://scholar.google.com/scholar_lookup?title=Mitochondrial+dysfunction+and+sarcopenia+of+aging:+from+signaling+pathways+to+clinical+trials&author=E.+Marzetti&author=R.+Calvani&author=M.+Cesari&author=T.+W.+Buford&author=M.+Lorenzi&author=B.+J.+Behnke&journal=Int.+J.+Biochem.+Cell+Biol.&publication_year=2013&volume=45&pages=2288%E2%80%932301&doi=10.1016/j.biocel.2013.06.024&pmid=23845738
http://dx.doi.org/10.1016/j.biocel.2013.06.024
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=23845738
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23845738
http://scholar.google.com/scholar_lookup?title=Apoptosis+in+skeletal+myocytes:+a+potential+target+for+interventions+against+sarcopenia+and+physical+frailty+%E2%80%93+a+mini-review&author=E.+Marzetti&author=R.+Calvani&author=R.+Bernabei&author=C.+Leeuwenburgh&journal=Gerontology&publication_year=2012&volume=58&pages=99%E2%80%93106&doi=10.1159/000330064&pmid=21952604
http://dx.doi.org/10.1159/000330064
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=21952604
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21952604
http://scholar.google.com/scholar_lookup?title=Autosomal+dominant+myopathy:+missense+mutation+(Glu-706+%E2%80%93+%3E+Lys)+in+the+myosin+heavy+chain+IIa+gene&author=%20T.+Martinsson&author=%20A.+Oldfors&author=%20N.+Darin&author=%20K.+Berg&author=%20H.+Tajsharghi&author=%20M.+Kyllerman&journal=%20Proc.+Natl.+Acad.+Sci.+U.%20S.%20A.&publication_year=%202000&volume=%2097&pages=%2014614%E2%80%9314619&doi=%2010.%201073/pnas.%20250289597&pmid=%2011114175
http://dx.doi.org/10.1073/pnas.250289597
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=11114175
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11114175
http://scholar.google.com/scholar_lookup?title=Expression+of+sialic+acids+in+human+adult+skeletal+muscle+tissue&author=M.+Marini&author=S.+Ambrosini&author=E.+Sarchielli&author=G.+D.+Thyrion&author=L.+Bonaccini&author=G.+B.+Vannelli&journal=Acta+Histochem.&publication_year=2014&volume=116&pages=926%E2%80%93935&doi=10.1016/j.acthis.2014.03.005&pmid=24703356
http://dx.doi.org/10.1016/j.acthis.2014.03.005
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=24703356
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24703356

Insights into muscle degeneration from h... - Paper Example Page 24

Mills, M., Yang, N., Weinberger, R., Vander Woude, D. L., Beggs, A. H.,
Easteal, S., et al. (2001). Differential expression of the actin-binding proteins,
alpha-actinin-2 and -3, in different species: implications for the evolution of
functional redundancy. Hum. Mol. Genet. 10, 1335-1346. doi: 10.

1093/hmg/10. 13. 1335

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Nishino, I., Carrillo-Carrasco, N., and Argov, Z. (2014). GNE myopathy:
current update and future therapy. J. Neurol. Neurosurg. Psychiatr. doi: 10.

1136/jnnp-2013-307051

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

O’Connell, K., Doran, P., Gannon, J., and Ohlendieck, K. (2008). Lectin-based
proteomic profiling of aged skeletal muscle: decreased pyruvate kinase
isozyme M1 exhibits drastically increased levels of N-glycosylation. Eur. J.

Cell Biol. 87, 793-805. doi: 10. 1016/j. ejcb. 2008. 04. 003

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

O’Connell, K., Gannon, J., Doran, P., and Ohlendieck, K. (2007). Proteomic
profiling reveals a severely perturbed protein expression pattern in aged

skeletal muscle. Int. J. Mol. Med. 20, 145-153. doi: 10. 3892/ijmm. 20. 2. 145

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Ong, M. L., and Holbrook, J. D. (2014). Novel region discovery method for

Infinium 450K DNA methylation data reveals changes associated with aging

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=Proteomic+profiling+reveals+a+severely+perturbed+protein+expression+pattern+in+aged+skeletal+muscle&author=K.+O%E2%80%99Connell&author=J.+Gannon&author=P.+Doran&author=K.+Ohlendieck&journal=Int.+J.+Mol.+Med.&publication_year=2007&volume=20&pages=145%E2%80%93153&doi=10.3892/ijmm.20.2.145&pmid=17611631
http://dx.doi.org/10.3892/ijmm.20.2.145
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=17611631
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17611631
http://scholar.google.com/scholar_lookup?title=Lectin-based+proteomic+profiling+of+aged+skeletal+muscle:+decreased+pyruvate+kinase+isozyme+M1+exhibits+drastically+increased+levels+of+N-glycosylation&author=K.+O%E2%80%99Connell&author=P.+Doran&author=J.+Gannon&author=K.+Ohlendieck&journal=Eur.+J.+Cell+Biol.&publication_year=2008&volume=87&pages=793%E2%80%93805&doi=10.1016/j.ejcb.2008.04.003&pmid=18602720
http://dx.doi.org/10.1016/j.ejcb.2008.04.003
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=18602720
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=18602720
http://scholar.google.com/scholar_lookup?title=GNE+myopathy:+current+update+and+future+therapy&author=I.+Nishino&author=N.+Carrillo-Carrasco&author=Z.+Argov&journal=J.+Neurol.+Neurosurg.+Psychiatr.&publication_year=2014&doi=10.1136/jnnp-2013-307051&pmid=25002140
http://dx.doi.org/10.1136/jnnp-2013-307051
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=25002140
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25002140
http://scholar.google.com/scholar_lookup?title=Differential+expression+of+the+actin-binding+proteins,+alpha-actinin-2+and+-3,+in+different+species:+implications+for+the+evolution+of+functional+redundancy&author=M.+Mills&author=N.+Yang&author=R.+Weinberger&author=D.+L.+Vander+Woude&author=A.+H.+Beggs&author=S.+Easteal&journal=Hum.+Mol.+Genet.&publication_year=2001&volume=10&pages=1335%E2%80%931346&doi=10.1093/hmg/10.13.1335&pmid=11440986
http://dx.doi.org/10.1093/hmg/10.13.1335
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=11440986
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11440986

Insights into muscle degeneration from h... - Paper Example Page 25

in muscle and neuronal pathways. Aging Cell 13, 142-155. doi: 10.

1111/acel. 12159

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Pinkus, J. L., Amato, A. A, Taylor, J. P., and Greenberg, S. A. (2014).
Abnormal distribution of heterogeneous nuclear ribonucleoproteins in
sporadic inclusion body myositis. Neuromuscul. Disord. 24, 611-616. doi: 10.

1016/j. nmd. 2014. 04. 012

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Pokrzywa, W., and Hoppe, T. (2013). Chaperoning myosin assembly in

muscle formation and aging. Worm 2, e25644. doi: 10. 4161/worm. 25644

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Redon, S., Zemp, |., and Lingner, J. (2013). A three-state model for the
regulation of telomerase by TERRA and hnRNPA1. Nucleic Acids Res. 41,

9117-9128. doi: 10. 1093/nar/gkt695

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Rose, M. R., and ENMC IBM Working Group. (2013). 188th ENMC International
Workshop: inclusion body myositis, 2-4 December 2011, Naarden, The
Netherlands. Neuromuscul. Disord. 23, 1044-1055. doi: 10. 1016/j. nmd.

2013. 08. 007

CrossRef Full Text | Google Scholar

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=188th+ENMC+International+Workshop:+inclusion+body+myositis,+2-4+December+2011,+Naarden,+The+Netherlands&author=M.+R.+Rose&journal=Neuromuscul.+Disord.&publication_year=2013&volume=23&pages=1044%E2%80%931055&doi=10.1016/j.nmd.2013.08.007
http://dx.doi.org/10.1016/j.nmd.2013.08.007
http://scholar.google.com/scholar_lookup?title=A+three-state+model+for+the+regulation+of+telomerase+by+TERRA+and+hnRNPA1&author=S.+Redon&author=I.+Zemp&author=J.+Lingner&journal=Nucleic+Acids+Res.&publication_year=2013&volume=41&pages=9117%E2%80%939128&doi=10.1093/nar/gkt695&pmid=23935072
http://dx.doi.org/10.1093/nar/gkt695
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=23935072
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23935072
http://scholar.google.com/scholar_lookup?title=Chaperoning+myosin+assembly+in+muscle+formation+and+aging&author=W.+Pokrzywa&author=T.+Hoppe&journal=Worm&publication_year=2013&volume=2&pages=e25644&doi=10.4161/worm.25644&pmid=24778937
http://dx.doi.org/10.4161/worm.25644
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=24778937
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24778937
http://scholar.google.com/scholar_lookup?title=Abnormal+distribution+of+heterogeneous+nuclear+ribonucleoproteins+in+sporadic+inclusion+body+myositis&author=J.+L.+Pinkus&author=A.+A.+Amato&author=J.+P.+Taylor&author=S.+A.+Greenberg&journal=Neuromuscul.+Disord.&publication_year=2014&volume=24&pages=611%E2%80%93616&doi=10.1016/j.nmd.2014.04.012&pmid=24857366
http://dx.doi.org/10.1016/j.nmd.2014.04.012
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=24857366
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24857366
http://scholar.google.com/scholar_lookup?title=Novel+region+discovery+method+for+Infinium+450K+DNA+methylation+data+reveals+changes+associated+with+aging+in+muscle+and+neuronal+pathways&author=M.+L.+Ong&author=J.+D.+Holbrook&journal=Aging+Cell&publication_year=2014&volume=13&pages=142%E2%80%93155&doi=10.1111/acel.12159&pmid=24112369
http://dx.doi.org/10.1111/acel.12159
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=24112369
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24112369

Insights into muscle degeneration from h... - Paper Example Page 26

Schiaffino, S., and Mammucari, C. (2011). Regulation of skeletal muscle
growth by the IGF1-Akt/PKB pathway: insights from genetic models. Skelet.

Muscle 1, 4. doi: 10. 1186/2044-5040-1-4

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Sela, I., Milman Krentsis, I|., Shlomai, Z., Sadeh, M., Dabby, R., Argov, Z., et
al. (2011). The proteomic profile of hereditary inclusion body myopathy.

PLoS One 6: €16334. doi: 10. 1371/journal. pone. 0016334

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Shorter, J., and Taylor, J. P. (2013). Disease mutations in the prion-like
domains of hnRNPA1 and hnRNPA2/B1 introduce potent steric zippers that
drive excess RNP granule assembly. Rare Dis. 1, €25200. doi: 10. 4161/rdis.

25200

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Stasche, R., Hinderlich, S., Weise, C., Effertz, K., Lucka, L., Moormann, P., et
al. (1997). A bifunctional enzyme catalyzes the first two steps in N -
acetylneuraminic acid biosynthesis of rat liver. Molecular cloning and
functional expression of UDP- N -acetyl-glucosamine 2-epimerase/ N -
acetylmannosamine kinase. J. Biol. Chem. 272, 24319-24324. doi: 10.

1074/jbc. 272. 39. 24319

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=A+bifunctional+enzyme+catalyzes+the+first+two+steps+in+N-acetylneuraminic+acid+biosynthesis+of+rat+liver.+Molecular+cloning+and+functional+expression+of+UDP-N-acetyl-glucosamine+2-epimerase/N-acetylmannosamine+kinase&author=R.+Stasche&author=S.+Hinderlich&author=C.+Weise&author=K.+Effertz&author=L.+Lucka&author=P.+Moormann&journal=J.+Biol.+Chem.&publication_year=1997&volume=272&pages=24319%E2%80%9324324&doi=10.1074/jbc.272.39.24319&pmid=9305888
http://dx.doi.org/10.1074/jbc.272.39.24319
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=9305888
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9305888
http://scholar.google.com/scholar_lookup?title=Disease+mutations+in+the+prion-like+domains+of+hnRNPA1+and+hnRNPA2/B1+introduce+potent+steric+zippers+that+drive+excess+RNP+granule+assembly&author=J.+Shorter&author=J.+P.+Taylor&journal=Rare+Dis.&publication_year=2013&volume=1&pages=e25200&doi=10.4161/rdis.25200&pmid=25002999
http://dx.doi.org/10.4161/rdis.25200
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=25002999
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25002999
http://scholar.google.com/scholar_lookup?title=The+proteomic+profile+of+hereditary+inclusion+body+myopathy&author=I.+Sela&author=I.+Milman+Krentsis&author=Z.+Shlomai&author=M.+Sadeh&author=R.+Dabby&author=Z.+Argov&journal=PLoS+One&publication_year=2011&volume=6&pages=e16334&doi=10.1371/journal.pone.0016334&pmid=21305017
http://dx.doi.org/10.1371/journal.pone.0016334
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=21305017
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21305017
http://scholar.google.com/scholar_lookup?title=Regulation+of+skeletal+muscle+growth+by+the+IGF1-Akt/PKB+pathway:+insights+from+genetic+models&author=S.+Schiaffino&author=C.+Mammucari&journal=Skelet.+Muscle&publication_year=2011&volume=1&pages=4&doi=10.1186/2044-5040-1-4&pmid=21798082
http://dx.doi.org/10.1186/2044-5040-1-4
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=21798082
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21798082

Insights into muscle degeneration from h... - Paper Example Page 27

Stojkovic, T., Hammouda El, H., Richard, P., Lopez De Munain, A., Ruiz-
Martinez, J., Camano, P., et al. (2009). Clinical outcome in 19 French and
Spanish patients with valosin-containing protein myopathy associated with
Paget’s disease of bone and frontotemporal dementia. Neuromuscul. Disord.

19, 316-323. doi: 10. 1016/j. nmd. 2009. 02. 012

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Tajsharghi, H., Darin, N., Rekabdar, E., Kyllerman, M., Wahlstrom, .,
Martinsson, T., et al. (2005). Mutations and sequence variation in the human
myosin heavy chain lla gene (MYH2). Eur. J. Hum. Genet. 13, 617-622. doi:

10. 1038/sj. ejhg. 5201375

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Tang, W. K., Li, D., Li, C. C,, Esser, L., Dai, R., Guo, L., et al. (2010). A novel
ATP-dependent conformation in p97 N-D1 fragment revealed by crystal
structures of disease-related mutants. EMBO J. 29, 2217-2229. doi: 10.

1038/emboj. 2010. 104

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Tresse, E., Salomons, F. A., Vesa, ., Bott, L. C., Kimonis, V., Yao, T. P., et al.
(2010). VCP/p97 is essential for maturation of ubiquitin-containing
autophagosomes and this function is impaired by mutations that cause

IBMPFD. Autophagy 6, 217-227. doi: 10. 4161/auto. 6. 2. 11014

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=VCP/p97+is+essential+for+maturation+of+ubiquitin-containing+autophagosomes+and+this+function+is+impaired+by+mutations+that+cause+IBMPFD&author=E.+Tresse&author=F.+A.+Salomons&author=J.+Vesa&author=L.+C.+Bott&author=V.+Kimonis&author=T.+P.+Yao&journal=Autophagy&publication_year=2010&volume=6&pages=217%E2%80%93227&doi=10.4161/auto.6.2.11014&pmid=20104022
http://dx.doi.org/10.4161/auto.6.2.11014
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=20104022
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20104022
http://scholar.google.com/scholar_lookup?title=A+novel+ATP-dependent+conformation+in+p97+N-D1+fragment+revealed+by+crystal+structures+of+disease-related+mutants&author=W.+K.+Tang&author=D.+Li&author=C.+C.+Li&author=L.+Esser&author=R.+Dai&author=L.+Guo&journal=EMBO+J.&publication_year=2010&volume=29&pages=2217%E2%80%932229&doi=10.1038/emboj.2010.104&pmid=20512113
http://dx.doi.org/10.1038/emboj.2010.104
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=20512113
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20512113
http://scholar.google.com/scholar_lookup?title=Mutations+and+sequence+variation+in+the+human+myosin+heavy+chain+IIa+gene+(MYH2)&author=H.+Tajsharghi&author=N.+Darin&author=E.+Rekabdar&author=M.+Kyllerman&author=J.+Wahlstrom&author=T.+Martinsson&journal=Eur.+J.+Hum.+Genet.&publication_year=2005&volume=13&pages=617%E2%80%93622&doi=10.1038/sj.ejhg.5201375&pmid=15741996
http://dx.doi.org/10.1038/sj.ejhg.5201375
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=15741996
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15741996
http://scholar.google.com/scholar_lookup?title=Clinical+outcome+in+19+French+and+Spanish+patients+with+valosin-containing+protein+myopathy+associated+with+Paget%E2%80%99s+disease+of+bone+and+frontotemporal+dementia&author=T.+Stojkovic&author=H.+Hammouda+El&author=P.+Richard&author=A.+Lopez+De+Munain&author=J.+Ruiz-Martinez&author=P.+Camano&journal=Neuromuscul.+Disord.&publication_year=2009&volume=19&pages=316%E2%80%93323&doi=10.1016/j.nmd.2009.02.012&pmid=19364651
http://dx.doi.org/10.1016/j.nmd.2009.02.012
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=19364651
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19364651

Insights into muscle degeneration from h... - Paper Example Page 28

van Deursen, J. M. (2014). The role of senescent cells in ageing. Nature 509,

439-446. doi: 10. 1038/naturel3193

CrossRef Full Text | Google Scholar

Vesa, J., Su, H., Watts, G. D., Krause, S., Walter, M. C., Martin, B., et al.
(2009). Valosin containing protein associated inclusion body myopathy:
abnormal vacuolization, autophagy and cell fusion in myoblasts.

Neuromuscul. Disord. 19, 766-772. doi: 10. 1016/j. nmd. 2009. 08. 003

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Wagatsuma, A., and Sakuma, K. (2014). Vitamin D signaling in myogenesis:
potential for treatment of sarcopenia. Biomed Res. Int. 2014: 121254. doi:

10. 1155/2014/121254

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Wang, Z., Sun, Z., Li, A. V., and Yarema, K. J. (2006). Roles for UDP-GIcNAc 2-
epimerase/ManNAc 6-kinase outside of sialic acid biosynthesis: modulation of
sialyltransferase and BiP expression, GM3 and GD3 biosynthesis,
proliferation, and apoptosis, and ERK1/2 phosphorylation. J. Biol. Chem. 281,

27016-27028. doi: 10. 1074/jbc. M604903200

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Weihl, C. C., Pestronk, A., and Kimonis, V. E. (2009). Valosin-containing

protein disease: inclusion body myopathy with Paget’s disease of the bone

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=Roles+for+UDP-GlcNAc+2-epimerase/ManNAc+6-kinase+outside+of+sialic+acid+biosynthesis:+modulation+of+sialyltransferase+and+BiP+expression,+GM3+and+GD3+biosynthesis,+proliferation,+and+apoptosis,+and+ERK1/2+phosphorylation&author=Z.+Wang&author=Z.+Sun&author=A.+V.+Li&author=K.+J.+Yarema&journal=J.+Biol.+Chem.&publication_year=2006&volume=281&pages=27016%E2%80%9327028&doi=10.1074/jbc.M604903200&pmid=16847058
http://dx.doi.org/10.1074/jbc.M604903200
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=16847058
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16847058
http://scholar.google.com/scholar_lookup?title=Vitamin+D+signaling+in+myogenesis:+potential+for+treatment+of+sarcopenia&author=A.+Wagatsuma&author=K.+Sakuma&journal=Biomed+Res.+Int.&publication_year=2014&volume=2014&pages=121254&doi=10.1155/2014/121254&pmid=25197630
http://dx.doi.org/10.1155/2014/121254
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=25197630
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25197630
http://scholar.google.com/scholar_lookup?title=Valosin+containing+protein+associated+inclusion+body+myopathy:+abnormal+vacuolization,+autophagy+and+cell+fusion+in+myoblasts&author=J.+Vesa&author=H.+Su&author=G.+D.+Watts&author=S.+Krause&author=M.+C.+Walter&author=B.+Martin&journal=Neuromuscul.+Disord.&publication_year=2009&volume=19&pages=766%E2%80%93772&doi=10.1016/j.nmd.2009.08.003&pmid=19828315
http://dx.doi.org/10.1016/j.nmd.2009.08.003
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=19828315
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19828315
http://scholar.google.com/scholar_lookup?title=The+role+of+senescent+cells+in+ageing&author=J.+M.+van+Deursen&journal=Nature&publication_year=2014&volume=509&pages=439%E2%80%93446&doi=10.1038/nature13193
http://dx.doi.org/10.1038/nature13193

Insights into muscle degeneration from h... - Paper Example Page 29

and fronto-temporal dementia. Neuromuscul. Disord. 19, 308-315. doi: 10.

1016/j. nmd. 2009. 01. 009

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Winter, L., Staszewska, I., Mihailovska, E., Fischer, I., Goldmann, W. H.,
Schroder, R., et al. (2014). Chemical chaperone ameliorates pathological
protein aggregation in plectin-deficient muscle. J. Clin. Invest. 124, 1144-

1157. doi: 10. 1172/JCI71919

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Wyce, A., Xiao, T., Whelan, K. A., Kosman, C., Walter, W., Eick, D., et al.
(2007). H2B ubiquitylation acts as a barrier to Ctkl nucleosomal recruitment
prior to removal by Ubp8 within a SAGA-related complex. Mol. Cell 27, 275-

288. doi: 10. 1016/j. molcel. 2007. 01. 035

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

Yabe, I., Higashi, T., Kikuchi, S., Sasaki, H., Fukazawa, T., Yoshida, K., et al.
(2003). GNE mutations causing distal myopathy with rimmed vacuoles with
inflammation. Neurology 61, 384-386. doi: 10. 1212/01. WNL. 0000061520.

63546. 8F

Pubmed Abstract | Pubmed Full Text | CrossRef Full Text | Google Scholar

https://assignbuster.com/insights-into-muscle-degeneration-from-heritable-
inclusion-body-myopathies/


http://scholar.google.com/scholar_lookup?title=GNE+mutations+causing+distal+myopathy+with+rimmed+vacuoles+with+inflammation&author=I.+Yabe&author=T.+Higashi&author=S.+Kikuchi&author=H.+Sasaki&author=T.+Fukazawa&author=K.+Yoshida&journal=Neurology&publication_year=2003&volume=61&pages=384%E2%80%93386&doi=10.1212/01.WNL.0000061520.63546.8F&pmid=12913203
http://dx.doi.org/10.1212/01.WNL.0000061520.63546.8F
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=12913203
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=12913203
http://scholar.google.com/scholar_lookup?title=H2B+ubiquitylation+acts+as+a+barrier+to+Ctk1+nucleosomal+recruitment+prior+to+removal+by+Ubp8+within+a+SAGA-related+complex&author=A.+Wyce&author=T.+Xiao&author=K.+A.+Whelan&author=C.+Kosman&author=W.+Walter&author=D.+Eick&journal=Mol.+Cell&publication_year=2007&volume=27&pages=275%E2%80%93288&doi=10.1016/j.molcel.2007.01.035&pmid=17643376
http://dx.doi.org/10.1016/j.molcel.2007.01.035
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=17643376
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17643376
http://scholar.google.com/scholar_lookup?title=Chemical+chaperone+ameliorates+pathological+protein+aggregation+in+plectin-deficient+muscle&author=L.+Winter&author=I.+Staszewska&author=E.+Mihailovska&author=I.+Fischer&author=W.+H.+Goldmann&author=R.+Schroder&journal=J.+Clin.+Invest.&publication_year=2014&volume=124&pages=1144%E2%80%931157&doi=10.1172/JCI71919&pmid=24487589
http://dx.doi.org/10.1172/JCI71919
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=24487589
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24487589
http://scholar.google.com/scholar_lookup?title=Valosin-containing+protein+disease:+inclusion+body+myopathy+with+Paget%E2%80%99s+disease+of+the+bone+and+fronto-temporal+dementia&author=C.+C.+Weihl&author=A.+Pestronk&author=V.+E.+Kimonis&journal=Neuromuscul.+Disord.&publication_year=2009&volume=19&pages=308%E2%80%93315&doi=10.1016/j.nmd.2009.01.009&pmid=19380227
http://dx.doi.org/10.1016/j.nmd.2009.01.009
http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=prlinks&retmode=ref&id=19380227
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19380227

	Insights into muscle degeneration from heritable inclusion body myopathies
	Introduction
	IBMPFD Associated with VCP/p97 Mutations
	GNE Myopathy
	Multisystem Proteinopathy Associated with hnRNPA1 and hnRNPA2B1 Mutations
	Correlation with Genetic Susceptibility of Sarcopenia and Age-Related Gene Expression in Skeletal Muscle
	Conclusion
	Conflict of Interest Statement
	Acknowledgments
	References


