Il
UNIVERSITI PUTRA MALAYSIA

TRANSCRIPTOMIC AND PROTEIN EXPRESSION ANALYSES OF
SKELETAL MUSCLES ISOLATED FROM Ts1Cje MOUSE MODEL FOR
DOWN SYNDROME

MELODY LEONG PUI YEE

FPSK(M) 2017 51




U[P|M

UNIVERSITI PUTRA MALAYSIA

TRANSCRIPTOMIC AND PROTEIN EXPRESSION ANALYSES OF
SKELETAL MUSCLES ISOLATED FROM Ts1Cje MOUSE MODEL FOR
DOWN SYNDROME

By

MELODY LEONG PUI YEE

Thesis Submitted to the School of Graduate Studies, Universiti Putra Malaysia, in
Fulfilment of the Requirements for the Degree of Master of Science

May 2017



All material contained within the thesis, including without limitation text, logos, icons,
photographs and all other artwork, is copyright material of Universiti Putra Malaysia
unless otherwise stated. Use may be made of any material contained within the thesis for
non-commercial purposes from the copyright holder. Commercial use of material may
only be made with the express, prior written permission of Universiti Putra Malaysia.

Copyright © Universiti Putra Malaysia



Abstract of thesis presented to the senate of Universiti Putra Malaysia in fulfilment of
the requirement for the degree of Master of Science

TRANSCRIPTOMIC AND PROTEIN EXPRESSION ANALYSES OF
SKELETAL MUSCLES ISOLATED FROM Ts1Cje MOUSE MODEL FOR
DOWN SYNDROME

By

MELODY LEONG PUI YEE

May 2017

Chairman : Ling King Hwa, PhD
Faculty . Medicine and Health Sciences

Down Syndrome (DS) is caused by an additional copy of human chromosome 21
(HSA21). Itis characterised by several clinical phenotypes such as intellectual disability,
facial features, early onset dementia, weak immune system and hypotonia. Deficits in
motor functions happens throughout development among DS individuals leading to
muscle weakness, joint hyperextensibility, delayed acquisition of postural control and
poor balance. To date, the underlying cause of hypotonia in DS individuals remains
unknown and limited studies on the pathophysiological and molecular characterisation
of hypotonia in DS could be found. Ts1Cje is a DS mouse model with partial trisomy of
mouse chromosome 16 (MMU16), which encompasses a high number of HSA21
orthologous genes. This mouse model has been well reported to exhibit various typical
neuropathological features as well characterised with muscle weakness that is similar to
individuals with DS. The hypothesis of this study is that the trisomic genes in MMU16
are over-expressed in Ts1Cje mice and disrupts the functional molecular networks,
leading to muscle weakness in Ts1Cje. To test this hypothesis, the study was divided into
two major parts namely the targeted approach to study selected important markers in
muscle development and function, and global transcriptomic gene expression study to
identify novel genes involved in Ts1Cje muscle weakness. In this study, the soleus and
extensor digitorum longus (EDL) skeletal muscles were harvested from both Ts1Cje
mice and disomic control mice. Reverse transcription quantitative real time polymerase
chain reaction (RT-gPCR) analysis of nine selected genes Lamcl, Leprell, Myl6b, Msn,
Pgm5, Tmodl, Istnl, Synj1 and Rcanl showed an upregulation of the triplicated genes
Itsn1, Synj1 and Rcanl in both soleus and EDL muscles of the Ts1Cje mice. The disomic
genes Lamcl, Leprell, Msn, Pgm5 and Tmodl did not show any significant
dysregulation in expression while Myl6b was the only disomic gene found to be
significantly upregulated in the soleus muscles of Ts1Cje mice. Western blot analysis on
three proteins of the myogenic regulatory factors (MRFs) family namely MyoD, Myf5
and Myg showed no significant difference in expression in both muscles. Following the
targeted study, transcriptomic profiling of the soleus and EDL muscles of the Ts1Cje and
wild-type disomic mice using microarray was performed. Results showed a total of 166



coding DEGs found in soleus muscles with 37 of them located on MMU16 and a total of
262 coding differentially expressed genes (DEGS) found in EDL muscles with 13 of them
located on MMU16 (p-value < 0.05, absolute fold change (abs FC) > 1.5). Functional
annotation clustering of these DEGs showed 5 significant functional clusters for soleus
(signal transduction; development of reproductive system; nucleic acid biosynthesis;
protein modification and metabolism and regulation of gene expression) and 3 significant
functional clusters for EDL (neuron and cell development; protein modification and
metabolic processes; and ion transport). Validation of nine selected genes which were
found to be differentially expressed in both soleus muscles and EDL muscles was
performed using RT-gPCR. The genes were Cdk13, Manscl, Ifnarl, Ifnar2, Donson,
Dyrkla, Runx1, Sodl, and Tmem50b with the later 7 the trisomic genes. The analysis
showed that all genes were upregulated in Ts1Cje soleus muscles by > 1.5 fold while
only Don, Ifnar2 and Tmem50b were upregulated in Ts1Cje EDL muscles by > 1.5 fold.
Western blot analysis of two of the trisomic genes at the protein level showed a
downregulation of Ifnarl in Ts1Cje soleus muscles and downregulation of Ifnar2 in both
soleus and EDL muscles of Ts1Cje mice as oppose to being upregulated in microarray
and RT-gPCR analysis. Collectively, these findings showed an overexpression of the
trisomic genes in TslCje skeletal muscles, validating the hypothesis that the
dysregulation of the genes caused by the triplicated region of MMU16 leads to muscle
weakness in Ts1Cje. However, further investigation on the role of these genes and the
protein expression levels may provide further insight on the underlying mechanism
responsible for muscle weakness in Ts1Cje
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Sindrom down (DS), adalah disebabkan oleh penambahan kromosom 21 manusia
(HSA21). Sindrom meliputi fenotip klinikal seperti kecacatan intelek, ciri-ciri struktur
muka yang berbeza, demensia permulaan muda, sistem imun yang lemah dan hipotonia.
Pengurangan tonus otot serta fungsi motor dalam individu DS berlaku sepanjang
tumberasan. Ini melibatkan kelemahan otot, pegenduran sendi yang melampau,
kelewatan dalam kawalan postur dan kestidakeimbangan badan. Penyebab asas hipotonia
bagi individu DS masih tidak diketahui dan kajian fisiopatologi dan pencirian di
peringkat molecular mengenai hipotonia bagi DS adalah terhad. Ts1Cje merupakan
model mencit DS yang mengandungi trisomi separa bahagian kromosom MMU16.
Kromosom ini mempunyai jujukan terpelihara yang senteni dengan HSA21. Model
mencit ini mempunyai ciri-ciri patologi deperti kelemahan otot yang sering dikaitkan
dengan individu DS. Hipotesis kajian ini menyatakan bahawa ekspresi gen dari segmen
trisomi MMU16 adalah lebih tinggi dalam otot rangka mencit Ts1Cje berbanding dengan
mencit biasa lantas mengganggu jaringan molekul yang menyebabkan kelemahan otot
mencit Ts1Cje. Untuk membuktikan hipotesis ini, kajian ini dibahagikan kepada dua
bahagian iaitu kajian gen dan protein yang terlibat dalam pertumbuhan otot rangka
terpilih berserta analisis trankriptom untuk mengenalpasti gen yang berkaitan dengan
kelemahan otot dalam mencit Ts1Cje. Kajian ini menggunakan otot rangka “soleus” dan
“extensor digitorum longus” (EDL) dari mencit Ts1Cje and mencit normal. Keputusan
dari analisis transkripsi songsang - tindak balas berantai polymerase secara kuantitatif
pada masa nyata (RT-gPCR) atas sembilan gen terpilih (Lamc1, Leprell, Myl6b, Msn,
Pgm5, Tmod1, Istnl, Synj1 dan Rcanl) menunjukkan peningkatan ekspresi gen trisomi
Istnl, Synj1 dan Rcanl dalam otot rangka mencit Ts1Cje. Analisis gen disomi (Lamc1l,
Leprell, Msn, Pgm5 dan Tmod1) tidak menunjukkan sebarang perbezaan tahap ekspresi
ketara kecuali Myl6b yang menunjukkan peningkatan secara ketara di otot soleus mencit
Ts1Cje. Keputusan pedapan Western atas tiga protein daripada keluarga “myogenic
regulatory factors (MRFs)” iaitu MyoD, Myf5 dan Myg menunjukkan tiada perbezaan
ekspresi di kedua-dua otot rangka mencit Ts1Cje. Selepas kajian atas gen dan protein
terpilih, analisis transkriptom soleus dan EDL dikaji dengan menggunakan teknologi cip
tata susunan jujukan DNA mikro. Keputusan menunjukkan sebanyak 166 gen ekspresi



pembezaan (DEGS) di soleus dengan 37 gen daripada senarai DEGs merupakan gen
trisomi MMU16. Sebanyak 262 DEGs diperolehi daripada analisis otot di EDL di mana
13 daripada DEGs tersebut merupakan gen trisomi MMU16 (berdasarkan kriteria nilai
p < 0.05, perubahan kali ganda mutlak (abs FC) > 1.5). Analisis pengelompokan anotasi
berfungsi mengenal pasti 5 kelompok berfungsi yang ketara untuk soleus dan 3
kelompok berfungsi yang ketara untuk EDL. Pengesahan sembilan gen terpilih yang
didapati mempunyai ekspresi pembezaan di soleus dan EDL mencit Ts1Cje dijalankan
dengan RT-gPCR. Ini termasuklah Cdk13, Manscl, Ifnarl, Ifnar2, Donson, Dyrkla,
Runx1, Sodl, dan Tmem50b di mana tujuh gen terakhir merupai gen trisomi MMU16.
Analisis menunjukkan penningkatan tahap ekspresi (> 1.5 fold) semua gen di otot soleus
mencit Ts1Cje dan hanya gen Don, Ifnar2 dan Tmem50b menunjukkan peningkatan
tahap ekspresi (> 1.5 fold) di otot EDL mencit Ts1Cje. Keputusan pedapan Western
keatas dua protein gen trisomi menunjukkan pengurangan tahap ekspresi Ifnarl di otot
soleus mencit Ts1Cje dan Ifnar2 di kedua-dua otot soleus dan EDL mencit Ts1Cje.
Keputusan ini bertentangan dengan keputusan berdasarkan teknik cip tata susunan
jujukan DNA mikrodan RT-qPCR yang menunjukkan peningkatan ekspresi gen Ifnarl
dan Ifnar2. Kesimpulannya, keputusan kajian ini menunjukkan bahawa gen trisomi
didapati mengalami peningkatan tahap ekspresi lalu membuktikan hipotesis kajian yang
menyatakan perubahan tahap ekspresi gen trisomi MMUL16 menyebabkan kelemahan
otot mencit Ts1Cje. Walau bagaimanapun, kajian lanjut perlu dilaksanakan ke atas
peranan gen dan tahap ekspresi protein terlibat untuk mendalami pengetahuan tentang
kelemahan otot mencit Ts1Cje secara khususnya, dan hipotonia pada individu DS secara
amnya.
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CHAPTER 1

INTRODUCTION

1.1 Overall Study

Down syndrome (DS) is a genetic disorder caused by trisomy of human chromosome 21
(Homo sapien autosome 21 - HSA21). DS is the most common genetic form of
intellectual disability and is characterised by a complex set of pathologies and clinical
phenotypes. Some of the phenotypes associated with DS individuals are intellectual
disability, characteristic set of facial features, dementia, weak immune system and
hypotonia (Antonarakis et al., 2004; Wiseman et al., 2009). There are more than 80
clinical manifestations reported in DS individuals (Epstein et al., 1991). However, not
all the characteristics are present in every DS individual. Intellectual disability,
characteristic facial dysmorphology, hypocellular brain and hypotonia are some of the
characteristics seen in all DS individuals (Antonarakis et al., 2004; Hassold et al., 2007;
Wiseman et al., 2009).

Hypotonia which is muscle weakness is one of the phenotypes present in DS individuals.
Studies have shown that individuals with intellectual disabilities generally show motor
functions deficits throughout development (Palisano et al., 2001). Intellectual disability
in DS has been widely characterised. To date, only limited studies on the
pathophysiological and molecular characterisation of hypotonia in DS could be found.
The causative mechanisms of muscle weakness in DS individuals remains unknown.
This study intends to determine the dysregulated pathways and differentially expressed
transcripts (DETSs) caused by altered gene dosage of skeletal muscles in the wild type
and DS mouse model.

Mouse is an invaluable model organism for the study to understand the genomic
landscape that results in diseases in humans. This is due to its genetic and physiological
similarities to humans. Orthologs of HSA21 genes are located on 3 mouse chormosomes
(MMU) namely the telomeric region of MMUL16, internal segments of MMU17 and
MMU10 (Gardiner, 2004). The DS mouse model used in this study is the Ts1Cje which
contains a segmental triplication of MMU16, from superoxide dismutase 1 (Sod1) (non-
functional) to msh-like 1 (Mx1) (Antonarakis et al., 2004; Richtsmeier et al., 2000; Sago
etal., 1998).

Ts1Cje exhibits several clinical phenotypes associated with DS individuals, such as
enlarged brain ventricle, decreased neurogenesis, learning and behavioural deficits
(Belichenko et al., 2007; Ishihara et al., 2010; Pennington et al., 2003; Reeves et al.,
1995; Sago et al., 2000; Siarey et al., 2005) as well as muscle weakness and poor muscle
coordination (Bala et al., 2016). Studies have demonstrated that the skeletal muscle
strength of Ts1Cje is lower than average. Thus, Ts1Cje will serve as an ideal alternative
model to define the genetic landscape, metabolic profiles and functional aspect of
skeletal muscle leading to muscle weakness.



To date, there has not been any literature related to muscle weakness in Ts1Cje mice.
Thus, this study aims to determine the underlying mechanisms of muscle weakness by
studying the transcriptome of the Ts1Cje skeletal muscles. There are two types of skeletal
muscle fibres, namely the slow twitch (Type I) and fast twitch (Type 1) fibres (Boron
and Boulpaep, 2011). The Type | muscle used in this study is soleus and Type Il muscle
is extensor digitorum longus (EDL).

1.2 Problem Statement

DS is the most common genetic form of intellectual disability with the estimated
incidence of Down syndrome worldwide of 1 in 1,000 to 1 in 1,100 live births (World
Health Organization, 2016). In Malaysia, the incidence of Down syndrome is
approximately 1 in 800 live births (Ismail et al., 2009). Down syndrome has been linked
with learning disabilities, characteristic facial dysmorphology, hypocellular brain and
hypotonia (Antonarakis et al., 2004; Hassold et al., 1996).

Much research on Down syndrome has been focused on learning disabilities and
hypocellularity of the brain. However, the cause of hypotonia and how trisomy of HSA21
is linked to hypotonia remains unknown. There is limited literature reporting on the
functional characterisation, molecular mechanism and metabolic alterations underlying
muscle weakness in Down syndrome individuals. Motor functions are an integral part of
the human life and is necessary for even the most basic parts of our daily chores. The
presence of hypotonia reduces the quality of life of the Down syndrome individuals
limiting their mobility and ability to carry out basic day to day tasks is limited.

In general, DS children learn to walk, grasp objects and many other fundamental skills
but their movements lack in precision, appear poorly coordinated and less efficient than
the movements of normally developing children (Henderson et al., 1981). When
comparing to normal individuals, both children and adults with DS are slower and more
variable in reaction time task, clumsy and have poor movement coordination (Anson
1992). Musculoskeletal conditions have been shown to cause more functional limitations
in the adult population as compared to other group of disorders which is a major cause
of years lived with disability in all continents and economies (Woolf and Pfleger, 2003).
They tend to lose their independence and instead having to depend on carers which in
turn affects their education and general socio-economic status (Cunningham, 1996). This
poses a financial impact to the families.

The economic burden of health care costs in the US for infants to 4 years of age with DS
were found to be 12 to 13 fold higher in average and median medical costs compared
with children of the same age without DS (Boulet et al., 2008). Another study in Australia
showed that the total mean annual cost of medical care was $4,209 across age groups
with a median cost of $1,701 (Geelhoed et al., 2011) where the major costs were
hospitalisation and ‘other health costs’, comprising costs for therapy and respite care.
Besides direct financial impact to the family, DS individuals require special care and
attention for their livelihood. Special healthcare and welfare centres are dedicated to



improve the quality of life of the DS individuals which brings about a financial impact
to the economy. A study in China showed the economic burden for the family and
societal to be US$47,172 and US$54,871 respectively (Chen et al., 2008). Thus,
understanding how having DS leads to muscle weakness is important.

Human samples, in particular skeletal muscle samples, are difficult to obtain for research.
Collection of skeletal muscle samples are very invasive as they usually involve biopsies
or surgeries leading to various ethical issues. Thus, an alternative animal model such as
Ts1Cje mice will be a useful substitute to understand the role of gene dosage in hypotonia
in Down syndrome.

1.3 Hypothesis

This study hypothesises that differential gene expression due to the partial triplication of
MMU16 genes causes an alteration of gene dosage, disrupting the molecular pathways
involved in the development and function of the skeletal muscles and therefore leading
to muscle weakness.

1.4 Objectives

General Objective

This study aims to determine the candidate genes and disrupted molecular pathways due
to the gene dosage effect in Ts1Cje skeletal muscles that are responsible for muscle
weakness.

Specific Objectives

1. To evaluate the expression of selected genes associated with skeletal muscle
development and function.

2. To identify the differentially expressed transcripts in adult skeletal muscles of
wild type and Ts1Cje mouse.

3. To determine disrupted molecular pathways responsible for hypotonia in
Ts1Cje mouse.

4. To validate the selected differentially regulated transcripts and proteins in the
skeletal muscles of wild type and Ts1Cje mouse.



1.5 Significance of Study

The fundamental knowledge of genotype to phenotype (muscle weakness) correlations
in Ts1Cje mice model for DS will enhance the current understanding of mechanisms
underlying muscle weakness. The effort to elucidate the molecular mechanisms
underlying muscle weakness in Ts1Cje mouse model will serve as fundamental
knowledge to understand hypotonia in DS individuals. The results of the study will
eventually be used to formulate targeted investigations in human DS skeletal muscle in
the future as well as development of more effective therapy for muscle weakness in DS
individuals. This will potentially lead to improvements in the quality of life of DS
individuals, later impacting the social and economy of the country positively.



REFERENCES

Agullé, 1.R., Gonzalez, B.M., 2006a. Factors influencing motor development in children
with Down syndrome. Int. Med. Rev. Down Syndr. 10, 18-24. doi:10.1016/S2171-
9748(06)70063-0

Agullé, I.R., Gonzélez, B.M., 2006b. Motor development in children with Down
syndrome and associated osteoarticular pathology. Int. Med. Rev. Down Syndr. 10,
34-40. doi:10.1016/S2171-9748(06)70067-8

Al-Madhoun, A.S., Mehta, V., Li, G., Figeys, D., Wiper-Bergeron, N., Skerjanc, I.S.,
2011. Skeletal myosin light chain kinase regulates skeletal myogenesis by
phosphorylation of MEF2C. EMBO J. 30, 2477-2489. d0i:10.1038/embo0j.2011.153

Amano, K., Sago, H., Uchikawa, C., Suzuki, T., Kotliarova, S.E., Nukina, N., Epstein,
C.J., Yamakawa, K., 2004. Dosage-dependent over-expression of genes in the
trisomic region of Ts1Cje mouse model for Down syndrome. Hum. Mol. Genet. 13,
1333-1340. doi:10.1093/hmg/ddh154

Andersen, P.S., Havndrup, O., Bundgaard, H., Moolman-Smook, J.C., Larsen, L.A.,
Mogensen, J., ..., Christiansen, M., 2001. Myosin light chain mutations in familial
hypertrophic cardiomyopathy: phenotypic presentation and frequency in Danish and
South African populations. J. Med. Genet. 38, E43.

Andersen, P.S., Hedley, P.L., Page, S.P., Syrris, P., Moolman-Smook, J.C., McKenna,
W.J., Elliott, P.M., Christiansen, M., 2012. A novel myosin essential light chain
mutation causes hypertrophic cardiomyopathy with late onset and low expressivity.
Biochem. Res. Int. 2012, 1-6. doi:10.1155/2012/685108

Anson, J.G., 1992. Approaches to the study of motor control and learning, Advances in
Psychology, Advances in Psychology. Elsevier. doi:10.1016/S0166-4115(08)61693-
3

Antonarakis, S.E., 1991. Parental origin of the extra chromosome in trisomy 21 as
indicated by analysis of DNA polymorphisms. Down Syndrome Collaborative
Group. N. Engl. J. Med. 324, 872-876. doi:10.1056/NEJM199103283241302

Antonarakis, S.E., Lyle, R., Dermitzakis, E.T., Reymond, A., Deutsch, S., 2004.
Chromosome 21 and down syndrome: from genomics to pathophysiology. Nat. Rev.
Genet. 5, 725-738. d0i:10.1038/nrg1448

Arnold, L., Henry, A., Poron, F., Baba-Amer, Y., van Rooijen, N., Plonquet, A.,
Gherardi, R.K., Chazaud, B., 2007. Inflammatory monocytes recruited after skeletal
muscle injury switch into antiinflammatory macrophages to support myogenesis. J.
Exp. Med. 204, 1057-1069. doi:10.1084/jem.20070075

Azman, B.Z., Ankathil, R., Siti Mariam, I., Suhaida, M.A., Norhashimah, M., Tarmizi,
A.B., Nor Atifah, M.A., Kannan, T.P., Zilfalil, B.A., 2007. Cytogenetic and clinical
profile of Down syndrome in Northeast Malaysia. Singapore Med. J. 48, 550-554.

Babu, M.M., 2004. An Introduction to Microarray Data Analysis. Comput. Genomics
Theory Application. 225-249. doi:10.1016/S0076-6879(10)70002-1

Bala, U., Othman, F., Lai, M.I., Ling, K.H., Hayati, K.S., Cheah, P.S., 2016. Ts1Cje
mouse model for Down syndrome exhibits motor function deficit; the potential role
of skeletal muscles and peripheral nervous system. Frontiers in Cellular
Neuroscience, doi: 10.3389/conf.fncel.2016.36.00181

Bandyopadhyay, R., Heller, A., Knox-DuBois, C., McCaskill, C., Berend, S.A., Page,
S.L., Shaffer, L.G., 2002. Parental origin and timing of de novo Robertsonian
translocation formation. Am. J. Hum. Genet. 71, 1456-1462. doi:10.1086/344662

87



Bareja, A., Holt, J. a, Luo, G., Chang, C., Lin, J., Hinken, A.C., Freudenberg, J.M.,
Kraus, W.E., Evans, W.J., Billin, A.N., 2014. Human and mouse skeletal muscle stem
cells: convergent and divergent mechanisms of myogenesis. PLoS One 9, €90398.
doi:10.1371/journal.pone.0090398

Barnhart, R.C., Connolly, B., 2007. Aging and Down syndrome: implications for
physical therapy. Phys. Ther. 87, 1399-1406. doi:10.2522/pt].20060334

Barton, P.J., Buckingham, M.E., 1985. The myosin alkali light chain proteins and their
genes. Biochem. J. 231, 249-261.

Belichenko, P. V., Kleschevnikov, A.M., Salehi, A., Epstein, C.J., Mobley, W.C., 2007.
Synaptic and cognitive abnormalities in mouse models of down syndrome: Exploring
genotype-phenotype  relationships. J.  Comp. Neurol. 504, 329-345.
doi:10.1002/cne.21433

Berend, S.A., Canan, S., McCaskill, C., Page, S.L., Shaffer, L.G., 1998. Molecular
analysis of mosaicism for two different de novo acrocentric rearrangements
demonstrates diversity in Robertsonian translocation formation. Am. J. Med. Genet.
80, 252-259.

Biggs, J.R., Peterson, L.F., Zhang, Y., Kraft, A.S., Zhang, D.-E., 2006. AML1/RUNX1
phosphorylation by cyclin-dependent kinases regulates the degradation of
AML1/RUNX1 by the anaphase-promoting complex. Mol. Cell. Biol. 26, 7420-
7429. doi:10.1128/MCB.00597-06

Billeter, R., Messerli, M., Wey, E., Puntschart, A., Jostarndt, K., Eppenberger, H.M.,
Perriard, J.C., 1992. Fast myosin light chain expression in chicken muscles studied
by in situ hybridization. J. Histochem. Cytochem. 40, 1547-1557.

Bondesen, B.A., Mills, S.T., Kegley, K.M., Pavlath, G.K., Brenda, A., Mills, S.T.,
Kegley, K.M., Pavlath, G.K., Cox-, T., 2004. The COX-2 pathway is essential during
early stages of skeletal muscle regeneration. Am. J. Cell Physiol. 30322, 475-483.
doi:10.1152/ajpcell.00088.2004

Boron, W.F., Boulpaep, E.L., 2011. Medical Physiology, 2e Updated Edition: with
STUDENT CONSULT Online Access, 2e, 2nd ed. Saunders/Elsevier; 2 edition.

Boulet, S.L., Molinari, N.-A., Grosse, S.D., Honein, M.A., Correa-Villasefior, A., 2008.
Health care expenditures for infants and young children with Down syndrome in a
privately insured population. J. Pediatr. 153, 241-246.
doi:10.1016/j.jpeds.2008.02.046

Bozzo, C., Spolaore, B., Toniolo, L., Stevens, L., Bastide, B., Cieniewski-Bernard, C.,
Fontana, A., Mounier, Y., Reggiani, C., 2005. Nerve influence on myosin light chain
phosphorylation in slow and fast skeletal muscles. FEBS J. 272, 5771-5785.
d0i:10.1111/j.1742-4658.2005.04965.x

Brown, F.R., Greer, M.K., Aylward, E.H., Hunt, H.H., 1990. Intellectual and adaptive
functioning in individuals with Down syndrome in relation to age and environmental
placement. Pediatrics 85, 450-245.

Brown, J.H., Johnson, M.H., Paterson, S.J., Gilmore, R., Longhi, E., Karmiloff-Smith,
A., 2003. Spatial representation and attention in toddlers with Williams syndrome
and Down syndrome. Neuropsychologia 41, 1037-1046. doi:10.1016/S0028-
3932(02)00299-3

Bryan, J.P.0O., 2010. NIH Public Access 3. doi:10.1126/scisignal.3152re10.intersecting

Bryer, S.C., Fantuzzi, G., Van Rooijen, N., Koh, T.J., 2008. Urokinase-type plasminogen
activator plays essential roles in macrophage chemotaxis and skeletal muscle
regeneration. J. Immunol. 180, 1179-1188. doi:10.4049/jimmunol.180.2.1179

88



Buckley, F., 2008. Modelling Down syndrome. Downs. Syndr. Res. Pract. 12, 98-102.
doi:10.3104/updates.2054

Butte, A., 2002. The use and analysis of microarray data. Nat. Rev. Discov. 1, 951-960.
d0i:10.1038/nrd961

Capone, G.T., 2004. Down Syndrome. Infants Young Child. 17, 45-58.
d0i:10.1097/00001163-200401000-00007

Cardoso, A.C.D.N., de Campos, A.C., Dos Santos, M.M., Santos, D.C.C., Rocha,
N.A.C.F., 2015. Motor performance of children with down syndrome and typical
development at 2 to 4 and 26 months. Pediatr. Phys. Ther. 27, 135-141.
d0i:10.1097/PEP.0000000000000120

Carmeli, E., Ariav, C., Bar-Yossef, T., Levy, R., Imam, B., 2012. Movement skills of
younger versus older adults with and without Down syndrome. Res. Dev. Disabil. 33,
165-171. doi:10.1016/j.ridd.2011.09.008

Carmeli, E., Kessel, S., Coleman, R., Ayalon, M., 2002. Effects of a treadmill walking
program on muscle strength and balance in elderly people with Down syndrome. J.
Gerontol. A. Biol. Sci. Med. Sci. 57, M106-110.

Chang, K.T., Min, K.-T., 2009. Upregulation of three Drosophila homologs of human
chromosome 21 genes alters synaptic function: implications for Down syndrome.
Proc. Natl. Acad. Sci. U. S. A. 106, 17117-17122. doi:10.1073/pnas.0904397106

Chapman, R.S., Hesketh, L.J., 2000. Behavioral phenotype of individuals with Down
syndrome. Ment. Retard. Dev. Disabil. Res. Rev. 6, 84-95. doi:10.1002/1098-
2779(2000)6:2<84::AID-MRDD2>3.0.CO;2-P

Chen, Y., Qian, X., Zhang, J., Li, J., Chu, A., Schweitzer, S.0., 2008. Preliminary study
into the economic burden of Down syndrome in China. Birth Defects Res. Part A -
Clin. Mol. Teratol. 82, 25-33. doi:10.1002/bdra.20409

Cheng, M., Nguyen, M.-H., Fantuzzi, G., Koh, T.J., 2008. Endogenous interferon-
gamma is required for efficient skeletal muscle regeneration. Am. J. Physiol. Cell
Physiol. 294, C1183-1191. doi:10.1152/ajpcell.00568.2007

Cioni, M., Cacilovo, A., Di Pasquale, F., Araujo, M.B., Siqueira, C.R., Bianco, M., 1994.
Strength deficit of knee extensor muscles of individuals with Down syndrome from
childhood to adolescence. Am. J. Ment. Retard. 99, 166—174.

Clark, J.E., Metcalfe, J.S., 2002. The mountain of motor development: A metaphor. Mot.
Dev. Res. Rev. 2, 163-190.

Contestabile, A., Benfenati, F., Gasparini, L., 2010. Communication breaks-Down: from
neurodevelopment defects to cognitive disabilities in Down syndrome. Prog.
Neurobiol. 91, 1-22. doi:10.1016/j.pneurobio.2010.01.003

Coppus, A., Evenhuis, H., Verberne, G.-J., Visser, F., van Gool, P., Eikelenboom, P.,
van Duijin, C., 2006. Dementia and mortality in persons with Down’s syndrome. J.
Intellect. Disabil. Res. 50, 768—777. d0i:10.1111/j.1365-2788.2006.00842.x

Corti, S., Donadoni, C., Ronchi, D., Bordoni, A., Fortunato, F., Santoro, D., ..., Comi,
G.P., 2009. Amyotrophic lateral sclerosis linked to a novel SOD1 mutation with
muscle  mitochondrial ~ dysfunction. J.  Neurol. Sci. 276, 170-174.
d0i:10.1016/j.jns.2008.09.030

Cossec, J.C., Lavaur, J., Berman, D.E., Rivals, I., Hoischen, A., Stora, S., Ripoll, C.,
Mircher, C., ..., Potier, M.C., 2012. Trisomy for synaptojaninl in down syndrome is
functionally linked to the enlargement of early endosomes. Hum. Mol. Genet. 21,
3156-3172. d0i:10.1093/hmg/dds142

Cowley, P.M., 2011. Skeletal muscle function, morphology, and biochemistry in Ts65Dn

89



mice: A model of Down syndrome.

Cowley, P.M., Keslacy, S., Middleton, F. A, DeRuisseau, L.R., Fernhall, B., Kanaley, J.
a, DeRuisseau, K.C., 2012. Functional and biochemical characterization of soleus
muscle in Down syndrome mice: insight into the muscle dysfunction seen in the
human condition. Am. J. Physiol. Regul. Integr. Comp. Physiol. 303, R1251-1260.
doi:10.1152/ajpregu.00312.2012

Coyle, J.T., Oster-Granite, M.L., Gearhart, J.D., 1986. The neurobiologie consequences
of down syndrome. Brain Res. Bull. 16, 773-787. doi:10.1016/0361-9230(86)90074-
2

Cremona, O., Di Paolo, G., Wenk, M.R., Lithi, a, Kim, W.T., Takei, K., Daniell, L.,
Nemoto, Y., Shears, S.B., Flavell, R. a, McCormick, D. a, De Camilli, P., 1999.
Essential role of phosphoinositide metabolism in synaptic vesicle recycling. Cell 99,
179-188. doi:10.1016/s0092-8674(00)81649-9

Croce, R. V, Pitetti, K.H., Horvat, M., Miller, J., 1996. Peak torque, average power, and
hamstrings/quadriceps ratios in nondisabled adults and adults with mental
retardation. Arch. Phys. Med. Rehabil. 77, 369-372.

Cunningham, C., 1996. Families of children with Down syndrome. Down Syndr. Res.
Pract. 4, 87-95. doi:10.3104/perspectives.66

Davisson, M.T., Schmidt, C., Reeves, R.H., Irving, N.G., Akeson, E.C., Harris, B.S,,
Bronson, R.T., 1993. Segmental trisomy as a mouse model for Down syndrome.
Prog. Clin. Biol. Res. 384, 117-133.

Delabar, J.M., Theophile, D., Rahmani, Z., Chettouh, Z., Blouin, J.L., Prieur, M., Noel,
B., Sinet, P.M., 1993. Molecular mapping of twenty-four features of Down syndrome
on chromosome 21. Eur. J. Hum. Genet. 1, 114-124.

Deutsch, S., Lyle, R., Dermitzakis, E.T., Attar, H., Subrahmanyan, L., Gehrig, C.,
Parand, L., Gagnebin, M., Rougemont, J., Jongeneel, C.V., Antonarakis, S.E., 2005.
Gene expression variation and expression quantitative trait mapping of human
chromosome 21 genes. Hum. Mol. Genet. 14, 3741-3749. doi:10.1093/hmg/ddi404

Devenny, D.A., Silverman, W.P., Hill, A.L., Jenkins, E., Sersen, E.A., Wisniewski, K.E.,
1996. Normal ageing in adults with Down’s syndrome: a longitudinal study. J.
Intellect. Disabil. Res. 40 ( Pt 3), 208-221.

Dobrowolny, G., Giacinti, C., Pelosi, L., Nicoletti, C., Winn, N., Barberi, L., Molinaro,
M., Rosenthal, N., Musard, A., 2005. Muscle expression of a local Igf-1 isoform
protects motor neurons in an ALS mouse model. J. Cell Biol. 168, 193-199.
doi:10.1083/jch.200407021

Dodd, K.J., Taylor, N.F., Graham, H.K., 2003. A randomized clinical trial of strength
training in young people with cerebral palsy. Dev. Med. Child Neurol. 45, 652-657.

Down, J.L., 1866. Observations on an ethnic classification of idiots. 1866. Ment. Retard.
33, 54-56.

Dreux, S., Olivier, C., Dupont, J.-M., Leporrier, N., Oury, J.-F., Muller, F., 2008.
Maternal serum screening in cases of mosaic and translocation Down syndrome.
Prenat. Diagn. 28, 699-703. doi:10.1002/pd.2051

Drouet, V., Lesage, S., 2014. Synaptojanin 1 mutation in Parkinson’s disease brings
further insight into the neuropathological mechanisms. Biomed Res. Int. 2014,
289728. doi:10.1155/2014/289728

Duchon, A., Raveau, M., Chevalier, C., Nalesso, V., Sharp, AJ., Herault, Y., 2011.
Identification of the translocation breakpoints in the Ts65Dn and Ts1Cje mouse lines:
relevance for modeling Down syndrome. Mamm. Genome 22, 674-684.

90



d0i:10.1007/s00335-011-9356-0

Edwards, H., Xie, C., LaFiura, K.M., Dombkowski, A.A., Buck, S.A., Boerner, J.L.,
Taub, JW., Matherly, L.H., Ge, Y., 2009. RUNX1 regulates phosphoinositide 3-
kinase/AKT pathway: Role in chemotherapy sensitivity in acute megakaryocytic
leukemia. Blood 114, 2744-2752. doi:10.1182/blood-2008-09-179812

Eikemo, H., 2009. Regulation of myosin light chain 2 phosphorylation in cardiac muscle
and its possible role in contractile responses. Dissertation. University of Oslo.

Epstein, C.J., 2002. 2001 William Allan Award Address. From Down syndrome to the
“human” in “human genetics”. Am. J. Hum. Genet. 70, 300-13.

Epstein, C.J., Korenberg, J.R., Annerén, G., Antonarakis, S.E., Aymé, S., Courchesne,
E., Epstein, L.B., Fowler, a, Groner, Y., Huret, J.L., 1991. Protocols to establish
genotype-phenotype correlations in Down syndrome. Am. J. Hum. Genet. 49, 207—
35.

Faigenbaum, A.D., Milliken, L. a, Loud, R.L., Burak, B.T., Doherty, C.L., Westcott,
W.L., 2002. Comparison of 1 and 2 days per week of strength training in children.
Res. Q. Exerc. Sport 73, 416-424. doi:10.1080/02701367.2002.10609041

Farrar, M., Schreiber, R., 1993. The molecular cell biology of interferon-gamma and its
receptor. Annu. Rev. Immunol. 11, 571-611.
doi:10.1146/annurev.iy.11.040193.003035

Ferencz, C., Neill, C.A., Boughman, J.A., Rubin, J.D., Brenner, J.1., Perry, L. W., 1989.
Congenital  cardiovascular  malformations associated with  chromosome
abnormalities: an epidemiologic study. J. Pediatr. 114, 79-86.

Freeman, S. 2006 Biological Science, Second Edition. United States of America Pearson
Prentice Hall, Inc.

Freeman, S.B., Bean, L.H., Allen, E.Freeman, S.B., Bean, L.H., Allen, E.G., Tinker,
S.W., Locke, A.E., Druschel, C., Hobbs, C.A., Romitti, P.A., Royle, M.H., Torfs,
C.P., Dooley, K.J., Sherman, S.L., 2008. Ethnicity, sex, and the incidence of
congenital heart defects: a report from the National Down Syndrome Project. Genet.
Med. 10, 173-180. doi:10.1097/G1M.0b013e3181634867

Galli, M., Rigoldi, C., Brunner, R., Virji-Babul, N., Giorgio, A., 2008. Joint stiffness and
gait pattern evaluation in children with Down syndrome. Gait Posture 28, 502-506.
doi:10.1016/j.gaitpost.2008.03.001

Gardiner, K., 2004. Gene-dosage effects in Down syndrome and trisomic mouse models.
Genome Biol. 5, 244. doi:10.1186/gb-2004-5-10-244

Geelhoed, E.A., Bebbington, A., Bower, C., Deshpande, A., Leonard, H., 2011. Direct
health care costs of children and adolescents with Down syndrome. J. Pediatr. 159,
541-545. doi:10.1016/j.jpeds.2011.06.007

Gelderblom, M., Eminel, S., Herdegen, T., Waetzig, V., 2004. c-Jun N-terminal kinases
(JNKs) and the cytoskeleton - Functions beyond neurodegeneration. Int. J. Dev.
Neurosci. 22, 559-564. doi:10.1016/j.ijdevneu.2004.07.014

Gong, L., Camilli, P. De, 2008. Regulation of postsynaptic AMPA responses by
synaptojanin 1 105, 17561-17566.

Gonzalez, J.-L.G. de A., Niederhauser-Wiederkehr, C., Halter, B., De Tapia, M., Di
Scala, F., Demougin, P., ..., Meininger, V., 2008. Gene profiling of skeletal muscle
in an amyotrophic lateral sclerosis mouse model. Physiol. Genomics 32, 207-18.
d0i:10.1152/physiolgenomics.00017.2007

Gropp, A., Kolbus, U., Giers, D., 1975. Systematic approach to the study of trisomy in
the mouse. I1. Cytogenet. Cell Genet. 14, 42-62.

91



Gurney, M.E., Pu, H., Chiu, A.Y., Dal Canto, M.C., Polchow, C.Y., Alexander, D.D.,
Caliendo, J., Hentati, A., Kwon, Y.W., Deng, H.X., 1994. Motor neuron
degeneration in mice that express a human Cu,Zn superoxide dismutase mutation.
Science 264, 1772-5. doi:10.1126/science.8209258

Hall, J.E., Guyton, A., 2011. Guyton and Hall Textbook of Medical Physiology, 12th ed.
United States of America. Elsevier.

Harris, T.W., Hartwieg, E., Horvitz, H.R., Jorgensen, E.M., 2000. Mutations in
synaptojanin disrupt synaptic vesicle recycling. J. Cell Biol. 150, 589-600.

Hassold, T., Abruzzo, M., Adkins, K., Griffin, D., Merrill, M., Millie, E., Saker, D.,
Shen, J., Zaragoza, M., 1996. Human aneuploidy: incidence, origin, and etiology.
Environ. Mol. Mutagen. 28, 167-175. doi:10.1002/(SICI)1098-
2280(1996)28:3<167::AID-EM2>3.0.CO;2-B

Hassold, T., Hall, H., Hunt, P., 2007. The origin of human aneuploidy: where we have
been, where we are going. Hum. Mol. Genet. 16 Spec No, R203-208.
doi:10.1093/hmg/ddm243

Hattori, M., Fujiyama, A., Taylor, T.D., Watanabe, H., Yada, T., Park, H.S., ..., Yaspo,
M.L., 2000. The DNA sequence of human chromosome 21. Nature 405, 311-3109.
doi:10.1038/35012518

Haydar, T.F., Reeves, R.H., 2012. Trisomy 21 and early brain development. Trends
Neurosci. 35, 81-91. doi:10.1016/j.tins.2011.11.001

He, L., Hannon, G.J., 2004. MicroRNAs: small RNAs with a big role in gene regulation.
Nat. Rev. Genet. 5, 522-531. d0i:10.1038/nrg1415

Henderson, S.E., Morris, J., Frith, U., 1981. The motor deficit in Down’s syndrome
children: a problem of timing? J. Child Psychol. Psychiatry. 22, 233-245.

Hernandez-Reif, M., Field, T., Largie, S., Mora, D., Bornstein, J., Waldman, R., 2006.
Children with Down syndrome improved in motor functioning and muscle tone
following massage therapy. Early Child Dev. Care 176, 395-410.
doi:10.1080/03004430500105233

Hewitt, C., Ling, K.-H., Merson, T.D., Simpson, K.M., Ritchie, M.E., King, S.L.,
Pritchard, M. a, Smyth, G.K., Thomas, T., Scott, H.S., Voss, A.K., 2010. Gene
network disruptions and neurogenesis defects in the adult Ts1Cje mouse model of
Down syndrome. PLoS One 5, e11561. doi:10.1371/journal.pone.0011561

Hirabayashi, S., Iwasaki, Y., 1995. Developmental perspective of sensory organization
on postural control. Brain Dev. 17, 111-113. doi:10.1016/0387-7604(95)00009-Z

Holland, AJ., Hon, J., Huppert, F.A., Stevens, F., 2000. Incidence and course of
dementia in people with Down’s syndrome: findings from a population-based study.
J. Intellect. Disabil. Res. 44 ( Pt 2), 138-146.

Horvat, M., Croce, R., Pitetti, K.H., Fernhall, B., 1999. Comparison of isokinetic peak
force and work parameters in youth with and without mental retardation. Med. Sci.
Sports Exerc. 31, 1190-1195.

Horvat, M., Ramsey, V., Amestoy, R., Croce, R., 2013. Muscle activation and movement
responses in youth with and without mental retardation. Res. Quarterly. Exercise.
Sport Vol. 74.

Howland, D.S., Liu, J., She, Y., Goad, B., Maragakis, N.J., Kim, B., ..., et al., 2002.
Focal loss of the glutamate transporter EAAT?2 in a transgenic rat model of SOD1
mutant-mediated amyotrophic lateral sclerosis (ALS). Proc. Natl. Acad. Sci. U. S. A.
99, 1604-1609. doi:10.1073/pnas.032539299

Hsu, L.Y., 1998. Genetic disorders and the fetus: diagnosis, prevention, and treatment,

92



4th ed. United States of America. The Johns Hopkins University Press.

Huang, D.W., Sherman, B.T., Lempicki, R.A., 2008. Systematic and integrative analysis
of large gene lists using DAVID bioinformatics resources. Nat. Protoc. 4, 44-57.
d0i:10.1038/nprot.2008.211

Hunter, M.P., Nelson, M., Kurzer, M., Wang, X., Kryscio, R.J., Head, E., Pinna, G.,
O’Bryan, J.P., 2011. Intersectin 1 contributes to phenotypes in vivo: implications for
Down’s syndrome. Neuroreport 22, 767-772. doi:10.1097/WNR.0b013e32834ae348

Irving, C., Basu, A., Richmond, S., Burn, J., Wren, C., 2008. Twenty-year trends in
prevalence and survival of Down syndrome. Eur. J. Hum. Genet. 16, 1336-1340.
d0i:10.1038/ejhg.2008.122

Ishihara, K., Amano, K., Takaki, E., Shimohata, A., Sago, H., J. Epstein, C., Yamakawa,
K., 2010. Enlarged brain ventricles and impaired neurogenesis in the Ts1Cje and
Ts2Cje mouse models of down syndrome. Cereb. Cortex 20, 1131-1143.
doi:10.1093/cercor/bhpl76

Ismail, E., Kumar, H.C., Osman, M., Hamedon, N.M., Dahamaan, R., Ibrahim, A.,
Rahman, S.A., Arif, A.R., 2009. Incidence and maternal age distribution of Down
syndrome for eight years in Kuala Lumpur. Oral paper presented at the 8th National
Congress on Genetics, Malaysia.

Johannsen, P., Christensen, J.E., Mai, J., 1996. The prevalence of dementia in Down
syndrome. Dementia 7, 221-225. doi:10.1159/000106883

Jonsson, P.A., Ernhill, K., Andersen, P.M., Bergemalm, D., Brannstrom, T., Gredal, O.,
Nilsson, P., Marklund, S.L., 2004. Minute quantities of misfolded mutant superoxide
dismutase-1 cause amyotrophic lateral sclerosis. Brain 127, 73-88.
doi:10.1093/brain/awh005

Jover, M., Ayoun, C., Berton, C., Carlier, M., 2010. Specific grasp characteristics of
children with trisomy 21. Dev. Psychobiol. 52, 782—793. doi:10.1002/dev.20474

Kahlem, P., Sultan, M., Herwig, R., Steinfath, M., Balzereit, D., Eppens, B., ..., Yaspo,
M.L., 2004. Transcript level alterations reflect gene dosage effects across multiple
tissues in a mouse model of down syndrome. Genome Res. 14, 1258-1267.
doi:10.1101/gr.1951304

Karagiannis, P., Brozovich, F. V., 2004. Myosin heavy chain isoform expression
regulates shortening velocity in smooth muscle: Studies using an SMB KO mouse
line. J. Muscle Res. Cell Motil. 25, 149-158.
doi:10.1023/B:JURE.0000035879.87045.4h

Kasten, M., Hagenah, J., Graf, J., Lorwin, A., Vollstedt, E.J., Peters, E., Katalinic, A.,
Raspe, H., Klein, C., 2013. Cohort profile: A population-based cohort to study non-
motor symptoms in Parkinsonism (EPIPARK). Int. J. Epidemiol. 42.
d0i:10.1093/ije/dys202

Keller, L.R., Emerson, C.P., 1980. Synthesis of adult myosin light chains by embryonic
muscle cultures. Proc. Natl. Acad. Sci. U. S. A. 77, 1020-1024.
doi:10.1073/pnas.77.2.1020

Kesslak, J.P., Nagata, S.F., Lott, I., Nalcioglu, O., 1994. Magnetic resonance imaging
analysis of age-related changes in the brains of individuals with Down’s syndrome.
Neurology 44, 1039-1045.

Kim, W.T., Chang, S., Daniell, L., Cremona, O., Di Paolo, G., De Camilli, P., 2002.
Delayed reentry of recycling vesicles into the fusion-competent synaptic vesicle pool
in synaptojanin 1 knockout mice. Proc. Natl. Acad. Sci. U. S. A. 99, 17143-17148.
d0i:10.1073/pnas.222657399

93



Korenberg, J.R., Kawashima, H., M.-Pulst, S., Allen, L., Magenis, E., Epstein, C.J.,
2005. Down syndrome: Toward a molecular definition of the phenotype. Am. J. Med.
Genet. 37, 91-97. doi:10.1002/ajmg.1320370719

Laffaire, J., Rivals, 1., Dauphinot, L., Pasteau, F., Wehrle, R., Larrat, B., ..., Potier, M.C.,
2009. Gene expression signature of cerebellar hypoplasia in a mouse model of Down
syndrome during postnatal development. BMC Genomics 10, 138.
d0i:10.1186/1471-2164-10-138

Latash, M.L., Almeida, G.L., Corcos, D.M., 1993. Preprogrammed reactions in
individuals with Down syndrome: the effects of instruction and predictability of the
perturbation. Arch. Phys. Med. Rehabil. 74, 391-399.

Launay, T., Armand, A., Charbonnier, F., Mira, J.-C., Donsez, E., Gallien, C.L.,
Chanoine, C., 2001. Neural and hormonal control of expression of mmyogenic
regulatory factor genes during regeneration of mouse soleus. J. Histochem.
Cytochem. 49, 887-899.

Laws, G., 2002. Working memory in children and adolescents with Down syndrome:
evidence from a colour memory experiment. J. Child Psychol. Psychiatry 43, 353—
364. doi:10.1111/1469-7610.00026

Lee, R.C., Feinbaum, R.L., Ambros, V., 1993. The C. elegans heterochronic gene lin-4
encodes small RNAs with antisense complementarity to lin-14. Cell 75, 843-854.
d0i:10.1016/0092-8674(93)90529-Y

Lejeune, J., Gautier, M., Turpin, R., 1959. [Study of somatic chromosomes from 9
mongoloid children]. C. R. Hebd. Seances Acad. Sci. 248, 1721-1722.

Lescaudron, L., Peltékian, E., Fontaine-Pérus, J., Paulin, D., Zampieri, M., Garcia, L.,
Parrish, E., 1999. Blood borne macrophages are essential for the triggering of muscle
regeneration following muscle transplant. Neuromuscul. Disord. 9, 72-80.
d0i:10.1016/S0960-8966(98)00111-4

Leyenaar, J.A., Camfield, P., Camfield, C., 2005. A schematic approach to hypotonia in
infancy. Paediatr. Child Health (Oxford). 10, 397—-400.

Li, X., Gu, W., Mohan, S., Baylink, D.J., 2002. DNA microarrays: their use and misuse.
Microcirculation 9, 13-22. doi:10.1038/sj/mn/7800118

Lin, H.-C., Wuang, Y.-P., 2012. Strength and agility training in adolescents with Down
syndrome: a randomized controlled trial. Res. Dev. Disabil. 33, 2236-2244.
doi:10.1016/j.ridd.2012.06.017

Ling, K.-H., Hewitt, C.A., Tan, K.-L., Cheah, P.-S., Vidyadaran, S., Lai, M.-L,, ..., Scott,
H.S., 2014. Functional transcriptome analysis of the postnatal brain of the Ts1Cje
mouse model for Down syndrome reveals global disruption of interferon-related
molecular networks. BMC Genomics 15, 624. do0i:10.1186/1471-2164-15-624

Liu, J., 2008. Control of protein synthesis and mRNA degradation by microRNAs. Curr.
Opin. Cell Biol. 20, 214-221. doi:10.1016/j.ceb.2008.01.006

Liu, J., Lin, A., 2005. Role of JNK activation in apoptosis : A double-edged sword 15,
36-42.

Liza-Sharmini, T., Azlan, Z.N., Zilfalil, B., 2006. Ocular findings in Malaysian children
with Down syndrome. Singapore Med. J. 47, 14-9.

Lockstone, H.E., Harris, L.W., Swatton, J.E., Wayland, M.T., Holland, a J., Bahn, S.,
2007. Gene expression profiling in the adult Down syndrome brain. Genomics 90,
647-660. doi:10.1016/j.ygeno.2007.08.005

Loeffler, J.-P., Picchiarelli, G., Dupuis, L., Gonzalez De Aguilar, J.-L., 2016. The role
of skeletal muscle in Amyotrophic Lateral Sclerosis. Brain Pathol. 26, 227-236.

94



doi:10.1111/bpa.12350

Lott, I.T., Dierssen, M., 2010. Cognitive deficits and associated neurological
complications in individuals with Down’s syndrome. Lancet Neurol. 9, 623-633.
d0i:10.1016/S1474-4422(10)70112-5

Lott, I.T., Head, E., 2005. Alzheimer disease and Down syndrome: factors in
pathogenesis. Neurobiol. Aging 26, 383-389.
doi:10.1016/j.neurobiolaging.2004.08.005

Lowey, S., Risby, D., 1971. Light chains from fast and slow muscle myosins. Nature
234, 281-. d0i:10.1038/234081a0

Luo, G., Vi, J., Ma, C., Xiao, Y., Yi, F., Yu, T., Zhou, J., 2013. Defective mitochondrial
dynamics is an early event in skeletal muscle of an Amyotrophic lateral sclerosis
mouse model. PLoS One 8, 1-10. doi:10.1371/journal.pone.0082112

Luo, M.C., Zhou, S.Y., Feng, D.Y., Xiao, J., Li, W.Y., Xu, C. Di, Wang, H.Y., Zhou, T.,
2016. Runt-related transcription factor 1 (RUNX1) binds to p50 in macrophages and
enhances TLR4-triggered inflammation and septic shock. J. Biol. Chem. 291, 22011
22020. doi:10.1074/jbc.M116.715953

Lyle, R., Gehrig, C., Neergaard-Henrichsen, C., Deutsch, S., Antonarakis, S.E., 2004.
Gene expression from the aneuploid chromosome in a trisomy mouse model of down
syndrome. Genome Res. 14, 1268-1274. doi:10.1101/gr.2090904

Malak, R., Kotwicka, M., Krawczyk-Wasielewska, A., Mojs, E., Samborski, W., 2013.
Motor skills, cognitive development and balance functions of children with Down
syndrome. Ann. Agric. Environ. Med. 20, 803-806.

Mani, M., Lee, S.Y., Lucast, L., Cremona, O., Di Paolo, G., De Camilli, P., Ryan, T. a,
2007. The dual phosphatase activity of synaptojaninl is required for both efficient
synaptic vesicle endocytosis and reavailability at nerve terminals. Neuron 56, 1004—
1018. doi:10.1016/j.neuron.2007.10.032

Mao, R., Zielke, C.L., Ronald Zielke, H., Pevsner, J., 2003. Global up-regulation of
chromosome 21 gene expression in the developing down syndrome brain. Genomics
81, 457-467. doi:10.1016/S0888-7543(03)00035-1

Marcuzzo, S., Zucca, |., Mastropietro, A., de Rosho, N.K., Cavalcante, P., Tartari, S.,
Bonanno, S., Preite, L., Mantegazza, R., Bernasconi, P., 2011. Hind limb muscle
atrophy precedes cerebral neuronal degeneration in G93A-SOD1 mouse model of
amyotrophic lateral sclerosis: A longitudinal MRI study. Exp. Neurol. 231, 30-37.
doi:10.1016/j.expneurol.2011.05.007

Marsh, D.R., Criswell, D.S., Carson, J. a, Booth, F.W., 1997. Myogenic regulatory
factors during regeneration of skeletal muscle in young, adult, and old rats. J. Appl.
Physiol. 83, 1270-1275.

Martinez, 1., Ofstad, R., Olsen, R.L., 1990. Intraspecific myosin light chain
polymorphism in the white muscle of herring (Clupea harengus harengus, L.). FEBS
Lett. 265, 23-26.

Masi, A.T., Hannon, J.C., 2008. Human resting muscle tone (HRMT): Narrative
introduction and modern concepts. J. Bodyw. Mov. Ther. 12, 320-332.
d0i:10.1016/j.jbmt.2008.05.007

McCormick, M.K., Schinzel, A., Petersen, M.B., Stetten, G., Driscoll, D.J., Cantu, E.S.,
Tranebjaerg, L., Mikkelsen, M., Watkins, P.C., Antonarakis, S.E., 1989. Molecular
genetic approach to the characterization of the “Down syndrome region” of
chromosome 21. Genomics 5, 325-331.

Mercer, V.S., Lewis, C.L., 2001. Hip Abductor and Knee Extensor Muscle Strength of

95



Children with and without Down Syndrome. Pediatr. Phys. Ther. 13, 18-26.

Moldrich, R.X., 2007. A yeast model of Down syndrome. Int. J. Dev. Neurosci. 25, 539—
543. doi:10.1016/j.ijdevneu.2007.10.001

Mon-Williams, M., Tresilian, J.R., Bell, V.E., Coppard, V.L., Jobling, A., Carson, R.G.,
2001. The preparation of reach to grasp movements in adults with Down syndrome.
Hum. Mov. Sci. 20, 587-602. doi:10.1016/S0167-9457(01)00069-0

Murphy, R.A., Walker, J.S., Strauss, J.D., 1997. Myosin isoforms and functional
diversity in vertebrate smooth muscle. Comp. Biochem. Physiol. - B Biochem. Mol.
Biol. 117, 51-60. doi:10.1016/S0305-0491(96)00314-8

Murthy, S.K., Malhotra, A.K., Mani, S., Shara, M.E.A., Al-Rowaished, E.E.M., Naveed,
S., Alkhayat, A.l., Alali, M.T., 2006. Incidence of Down syndrome in Dubai, UAE.
Med. Princ. Pract. 16, 25-28. doi:10.1159/000096136

Mutton, D., Alberman, E., Hook, E.B., 1996. Cytogenetic and epidemiological findings
in Down syndrome, England and Wales 1989 to 1993. National Down Syndrome
Cytogenetic Register and the Association of Clinical Cytogeneticists. J. Med. Genet.
33, 387-394.

Nadel, L., 1999. Down syndrome in cognitive neuroscience perspective. In H. Tager-
Flusberg (Ed.), Neurodevelopmental disorders (pp. 197—221). Cambridge, MA: MIT
Press.

Nagahisa, H., Okabe, K., luchi, Y., Fujii, J., Miyata, H., 2016. Characteristics of skeletal
muscle fibers of SOD1 knockout mice. Oxid. Med. Cell. Longev. 2016, 1-8.
d0i:10.1155/2016/9345970

Nakanishi, T., Oka, T., Akagi, T., 2001. Recent advances in DNA microarrays. Acta
Med. Okayama 55, 319-328.

Nashner, L.M., Peters, J.F., 1990. Dynamic posturography in the diagnosis and
management of dizziness and balance disorders. Neurol. Clin. 8, 331-349.

Niebuhr, E., 1974. Down’s syndrome. The possibility of a pathogenetic segment on
chromosome no. 21. Humangenetik 21, 99-101.

Olgiati, S., De Rosa, A., Quadri, M., Criscuolo, C., Breedveld, G.J., Picillo, M., Pappata,
S., Quarantelli, M., Barone, P., De Michele, G., Bonifati, V., 2014. PARK20 caused
by SYNJ1 homozygous Arg258GIn mutation in a new Italian family. Neurogenetics
15, 183-188. doi:10.1007/s10048-014-0406-0

Palisano, R.J., Walter, S.D., Russell, D.J., Rosenbaum, P.L., Gémus, M., Galuppi, B.E.,
Cunningham, L., 2001. Gross motor function of children with down syndrome:
creation of motor growth curves. Arch. Phys. Med. Rehabil. 82, 494-500.
d0i:10.1053/apmr.2001.21956

Paolo, G. Di, Cremona, O., Daniell, L., Camilli, P. De, Mccormick, D.A., 2001.
Synaptojanin 1 Contributes to Maintaining the Stability of GABAergic Transmission
in Primary Cultures of Cortical Neurons 21, 9101-9111.

Pennington, B.F., Moon, J., Edgin, J., Stedron, J., Nadel, L., 2003. The neuropsychology
of Down syndrome: evidence for hippocampal dysfunction. Child Dev. 74, 75-93.

Peredo, D.E., Hannibal, M.C., 2009. The Floppy Infant: Evaluation of Hypotonia.
Pediatr. Rev. 30, e66—76. doi:10.1542/pir.30-9-e66

Pillai, R.S., Bhattacharyya, S.N., Filipowicz, W., 2007. Repression of protein synthesis
by miRNAs: how many mechanisms? Trends Cell Biol. 17, 118-126.
d0i:10.1016/j.tch.2006.12.007

Porter, J.D., Khanna, S., Kaminski, H.J., Rao, J.S., Merriam, A.P., Richmonds, C.R.,
Leahy, P., Li, J., Guo, W., Andrade, F.H., 2002. A chronic inflammatory response

96



dominates the skeletal muscle molecular signature in dystrophin-deficient mdx mice.
Hum. Mol. Genet. 11, 263-272. d0i:10.1093/hmg/11.3.263

Potier, M.C., Rivals, I., Mercier, G., Ettwiller, L., Moldrich, R.X., Laffaire, J.,
Personnaz, L., Rossier, J., Dauphinot, L., 2006. Transcriptional disruptions in Down
syndrome: a case study in the Ts1Cje mouse cerebellum during post-natal
development. J. Neurochem. 97 Suppl 1, 104-109. do0i:10.1111/j.1471-
4159.2005.03624.x

Presson, A.P., Partyka, G., Jensen, K.M., Devine, 0O.J., Rasmussen, S., McCabe, L.L.,
McCabe, E.R.B., 2013. Current estimate of Down Syndrome population prevalence
in the United States. J. Pediatr. 163, 1163-1168. doi:10.1016/j.jpeds.2013.06.013

Pritchard, M.A., Kola, 1., 1999. The “gene dosage effect” hypothesis versus the
“amplified developmental instability” hypothesis in Down syndrome. J. Neural
Transm. Suppl. 57, 293-303.

Pucharcos, C., Fuentes, J.J., Casas, C., de la Luna, S., Alcéntara, S., Arbonés, M.L.,
Soriano, E., Estivill, X., Pritchard, M., 1999. Alu-splice cloning of human Intersectin
(ITSN), a putative multivalent binding protein expressed in proliferating and
differentiating neurons and overexpressed in Down syndrome. Eur. J. Hum. Genet.
7, 704-712. doi:10.1038/sj.ejhg.5200356

Quadri, M., Fang, M., Picillo, M., Olgiati, S., Breedveld, G.J., Graafland, J., ..., Bonifati,
V., 2013. Mutation in the SYNJ1 gene associated with autosomal recessive, early-
onset Parkinsonism. Hum. Mutat. 34, 1208-1215. doi:10.1002/humu.22373

Raz, N., Torres, I.J., Briggs, S.D., Spencer, W.D., Thornton, A.E., Loken, W.J., Gunning,
F.M., McQuain, J.D., Driesen, N.R., Acker, J.D., 1995. Selective neuroanatomic
abnormalities in Down’s syndrome and their cognitive correlates: evidence from
MRI morphometry. Neurology 45, 356—-366.

Reeves, R.H., 2006. Down syndrome mouse models are looking up. Trends Mol. Med.
12, 237-240. doi:10.1016/j.molmed.2006.04.005

Reeves, R.H., Baxter, L.L., Richtsmeier, J.T., 2001. Too much of a good thing:
Mechanisms of gene action in Down syndrome. Trends Genet. 17, 83-88.
doi:10.1016/S0168-9525(00)02172-7

Reeves, R.H., Irving, N.G., Moran, T.H., Wohn, A, Kitt, C., Sisodia, S.S., Schmidt, C.,
Bronson, R.T., Davisson, M.T., 1995. A mouse model for Down syndrome exhibits
learning and behaviour deficits. Nat. Genet. 11, 177-184. doi:10.1038/ng1095-177

Richtsmeier, J.T., Baxter, L.L., Reeves, R.H., 2000. Parallels of craniofacial
maldevelopment in Down syndrome and Ts65Dn mice. Dev. Dyn. 217, 137-145.
d0i:10.1002/(SICI)1097-0177(200002)217:2<137::AID-DVDY1>3.0.CO;2-N

Rigoldi, C., Galli, M., Albertini, G., 2011a. Gait development during lifespan in subjects
with Down syndrome. Res. Dev. Disabil. 32, 158-163.
d0i:10.1016/j.ridd.2010.09.009

Rigoldi, C., Galli, M., Mainardi, L., Crivellini, M., Albertini, G., 2011b. Postural control
in children, teenagers and adults with Down syndrome. Res. Dev. Disabil. 32, 170—
175. doi:10.1016/j.ridd.2010.09.007

Roizen, N.J., 2005. Complementary and alternative therapies for Down syndrome. Ment.
Retard. Dev. Disabil. Res. Rev. 11, 149-155. d0i:10.1002/mrdd.20063

Rudnicki, M.A., Schnegelsberg, P.N.J., Stead, R.H., Braun, T., Arnold, H.H., Jaenisch,
R., 1993. MyoD or Myf-5 is required for the formation of skeletal muscle. Cell 75,
1351-1359. doi:10.1016/0092-8674(93)90621-V

Sago, H., Carlson, E.J., Smith, D.J., Kilbridge, J., Rubin, E.M., Mobley, W.C., Epstein,

97



C.J., Huang, T.T., 1998. Ts1Cje, a partial trisomy 16 mouse model for Down
syndrome, exhibits learning and behavioral abnormalities. Proc. Natl. Acad. Sci. U.
S. A. 95, 6256-6261.

Sago, H., Carlson, E.J., Smith, D.J., Rubin, E.M., Crnic, L.S., Huang, T.T., Epstein, C.J.,
2000. Genetic dissection of region associated with behavioral abnormalities in mouse
models for Down syndrome. Pediatr. Res. 48, 606—613. doi:10.1203/00006450-
200011000-00009

Scappini, E., Koh, T.W., Martin, N.P., O’Bryan, J.P., 2007. Intersectin enhances
huntingtin aggregation and neurodegeneration through activation of c-Jun-NH2-
terminal kinase. Hum. Mol. Genet. 16, 1862-1871. doi:10.1093/hmg/ddm134

Schena, M., Shalon, D., Davis, R.W., Brown, P.O., 1995. Quantitative monitoring of
gene expression patterns with a complementary DNA microarray. Science 270, 467—
470. doi:10.1126/science.270.5235.467

Schiaffino, S., Reggiani, C., 2011. Fiber types in mammalian skeletal muscles 1447—
1531. doi:10.1152/physrev.00031.2010

Schiaffino, S., Reggiani, C., 1996. Molecular diversity of myofibrillar proteins: gene
regulation and functional significance. Physiol. Rev. 76, 371-423.

Schiaffino, S., Rossi, A.C., Smerdu, V., Leinwand, L.A., Reggiani, C., 2015.
Developmental myosins: expression patterns and functional significance. Skelet.
Muscle 1-14. d0i:10.1186/s13395-015-0046-6

Schulze, A., Downward, J., 2001. Navigating gene expression using microarrays — a
technology review. Nat. Cell Biol. 3, E190-E195. doi:10.1038/35087138

Scott, W., Stevens, J., Binder-Macleod, S.A., 2001. Human skeletal muscle fiber type
classifications. Phys. Ther. 81, 1810-1816.

Selbach, M., Schwanhausser, B., Thierfelder, N., Fang, Z., Khanin, R., Rajewsky, N.,
2008. Widespread changes in protein synthesis induced by microRNAs. Nature. 455,
58-63. doi:10.1038/nature07228

Shaffer, L.G., McCaskill, C., Han, J.Y., Choo, K.H., Cutillo, D.M., Donnenfeld, a E.,
Weiss, L., Van Dyke, D.L., 1994. Molecular characterization of de novo secondary
trisomy 13. Am. J. Hum. Genet. 55, 968-974.

Shalon, D., Smith, S.J., Brown, P.O., 1996. A DNA microarray system for analyzing
complex DNA samples using two-color fluorescent probe hybridization. Genome
Res. 6, 639-645. doi:10.1101/gr.6.7.639

Shapiro, B.L., 1983. Down syndrome a disruption of homeostasis. Am. J. Med. Genet.
14, 241-269. doi:10.1002/ajmg.1320140206

Shelton, G.D., Calcutt, N.A., Garrett, R.S., Gu, D., Sarvetnick, N., Campana, W.M.,
Powell, H.C., 1999. Necrotizing myopathy induced by overexpression of interferon-
gamma in transgenic mice. Muscle Nerve 22, 156-165. doi:0148-639x/99/020156-
10

Siarey, R.J., Villar, AJ., Epstein, C.J., Galdzicki, Z., 2005. Abnormal synaptic plasticity
in the Ts1Cje segmental trisomy 16 mouse model of Down syndrome.
Neuropharmacology 49, 122-128. doi:10.1016/j.neuropharm.2005.02.012

Smyth, G.K., 2004. Linear Models and Empirical Bayes Methods for Assessing
Differential Expression in Microarray Experiments Linear Models and Empirical
Bayes Methods for Assessing Differential Expression in Microarray Experiments.
Stat. Appl. Genet. Mol. Biol. 3, 1-26. doi:10.2202/1544-6115.1027

Stejskal, D., Lacndk, B., Andelova, K., Skvarilova, M., Bartek, J., 2005. MCL-1 (myosin
light chains-1) in differential diagnosis of dyspnea. Biomed. Pap. Med. Fac. Univ.

98



Palacky, Olomouc, Czechoslov. 149, 89-91.

Stoll, C., Alembik, Y., Dott, B., Roth, M.P., 1990. Epidemiology of Down syndrome in
118,265 consecutive births. Am. J. Med. Genet. Suppl. 7, 79-83.

Sturgeon, X., Gardiner, K.J., 2011. Transcript catalogs of human chromosome 21 and
orthologous chimpanzee and mouse regions. Mamm. Genome 22, 261-271.
d0i:10.1007/s00335-011-9321-y

Sutherland, C.J., Esser, K. a, Elsom, V.L., Gordon, M.L., Hardeman, E.C., 1993.
Identification of a program of contractile protein gene expression initiated upon
skeletal muscle differentiation. Dev. Dyn. 196, 25-36.

Tajbakhsh, S., Buckingham, M., 2000. The birth of muscle progenitor cells in the mouse:
spatiotemporal considerations. Curr. Top. Dev. Biol. 48, 225-68.

Tan, K.L., Ling, K.H., Hewitt, C.A., Cheah, P.S., Simpson, K., Gordon, L., Pritchard,
M.A., Smyth, G.K., Thomas, T., Scott, H.S., 2014. Transcriptional profiling of the
postnatal brain of the Ts1Cje mouse model of Down syndrome. Genomics Data 2,
314-317. doi:10.1016/j.gdata.2014.09.009

Tanaka, H., Gotoh, K., Yagi, Y., Tanaka, T., Yamashita, K., Suzuki, T., Hirakawa, S.,
1992. Increase in serum cardiac myosin light chain | associated with elective
percutaneous transluminal coronary angioplasty in patients with ischemic heart
disease. Ann. Nucl. Med. 6, 261-268.

Ulrich, D. a., Ulrich, B.D., Angulo-Kinzler, R.M., Yun, J., 2001. Treadmill Training of
Infants With Down Syndrome: Evidence-Based Developmental Outcomes.
Pediatrics 108, e84—e84. doi:10.1542/peds.108.5.e84

Umansky, K.B., Gruenbaum-Cohen, Y., Tsoory, M., Feldmesser, E., Goldenberg, D.,
Brenner, O., Groner, Y., 2015. Runx1 Transcription Factor Is Required for Myoblasts
Proliferation during Muscle Regeneration. PLoS Genet. 11, 1-31.
doi:10.1371/journal.pgen.1005457

Vacano, G.N., Duval, N., Patterson, D., 2012. The use of mouse models for
understanding the biology of down syndrome and aging. Curr. Gerontol. Geriatr. Res.
2012, 717315. doi:10.1155/2012/717315

Van Cleve, S.N., Cannon, S., Cohen, W.1., 2006. Part Il: Clinical Practice Guidelines for
adolescents and young adults with Down Syndrome: 12 to 21 Years. J. Pediatr.
Health Care 20, 198-205. doi:10.1016/j.pedhc.2006.02.006

Van Cleve, S.N., Cohen, W.1., 2006. Part I: clinical practice guidelines for children with
Down syndrome from birth to 12 years. J. Pediatr. Health Care 20, 47-54.
doi:10.1016/j.pedhc.2005.10.004

Ventura, J.-J., Hibner, A., Zhang, C., Flavell, R. a, Shokat, K.M., Davis, R.J., 2006.
Chemical genetic analysis of the time course of signal transduction by JNK. Mol.
Cell 21, 701-710. doi:10.1016/j.molcel.2006.01.018

Verstreken, P., Koh, T., Schulze, K.L., Zhai, R.G., Hiesinger, P.R., Zhou, Y., Mehta,
S.Q., Cao, Y., Roos, J., Bellen, H.J., 2003. Synaptojanin is recruited by endophilin to
promote synaptic vesicle uncoating. Neuron 40, 733-748.

Vicari, S., 2006. Motor development and neuropsychological patterns in persons with
Down syndrome. Behav. Genet. 36, 355-64. doi:10.1007/s10519-006-9057-8

Vicari, S., 2004. Memory development and intellectual disabilities. Acta Paediatr. Suppl.
93, 60-64.

Vicari, S., Bellucci, S., Carlesimo, G.A., 2005. Visual and spatial long-term memory:
differential pattern of impairments in Williams and Down syndromes. Dev. Med.
Child Neurol. 47, 305-311.

99



Vilardell, M., Rasche, A., Thormann, A., Maschke-Dutz, E., Pérez-Jurado, L.A.,
Lehrach, H., Herwig, R., 2011. Meta-analysis of heterogeneous Down Syndrome data
reveals consistent genome-wide dosage effects related to neurological processes.
BMC Genomics 12, 229. doi:10.1186/1471-2164-12-229

Virji-Babul, N., Kerns, K., Zhou, E., Kapur, A., Shiffrar, M., 2006. Perceptual-motor
deficits in children with Down syndrome: Implications for intervention. Down Syndr.
Res. Pract. 10, 74-82. doi:doi:10.3104/reports.308

Voronov, S. V, Frere, S.G., Giovedi, S., Pollina, E.A., Borel, C., Zhang, H., ..., Di Paolo,
G., 2008. Synaptojanin 1-linked phosphoinositide dyshomeostasis and cognitive
deficits in mouse models of Down’s syndrome. Proc. Natl. Acad. Sci. U. S. A. 105,
9415-9420. doi:10.1073/pnas.0803756105

Wade, R., Feldman, D., Gunning, P., Kedes, L., 1989. Sequence and expression of
human myosin alkali light chain isoforms. Mol. Cell. Biochem. 87, 119-136.

Wang, W.-Y., Ju, Y.-H., 2002. Promoting balance and jumping skills in children with
Down syndrome. Percept. Mot. Skills 94, 443-448. doi:10.2466/pms.2002.94.2.443

Wang, X., Blagden, C., Fan, J., Nowak, S.J., Taniuchi, I., Littman, D.R., Burden, S.J.,
2005. Runxl prevents wasting, myofibrillar disorganization, and autophagy of
skeletal muscle. Genes Dev. 19, 1715-1722. doi:10.1101/gad.1318305

Waterston, R.H., Lindblad-Toh, K., Birney, E., Rogers, J., Abril, J.F., Agarwal, P, ...,
Lander, E.S., 2002. Initial sequencing and comparative analysis of the mouse
genome. Nature 420, 520-562. doi:10.1038/nature01262

Webb, R.C., 2003. Smooth muscle contraction and relaxation. Adv. Physiol. Educ. 27,
201-206.

Weeds, A.G., Burridge, K., 1975. Myosin from cross-reinnervated cat muscles. Evidence
for reciprocal transformation of heavy chains. FEBS Lett. 57, 203-208.
d0i:10.1016/0014-5793(75)80717-4

Weijerman, M.E., van Furth, A.M., Vonk Noordegraaf, A., van Wouwe, J.P., Broers,
C.J.M., Gemke, R.J.B.J., 2008. Prevalence, Neonatal Characteristics, and First-Year
Mortality of Down Syndrome: A National Study. J. Pediatr. 152, 15-109.
doi:10.1016/j.jpeds.2007.09.045

Weis, S., 1991. Morphometry and magnetic resonance imaging of the human brain in
normal controls and Down’s syndrome. Anat. Rec. 231, 593-598.
doi:10.1002/ar.1092310421

Westerblad, H., Bruton, J.D., Katz, A., 2010. Skeletal muscle: Energy metabolism, fiber
types, fatigue and adaptability. Exp. Cell Res. 316, 3093-3099.
doi:10.1016/j.yexcr.2010.05.019

Westfall, P.H., Young, S.S., 1993. Resampling-based multiple testing : examples and
methods for P-value adjustment. New York. Wiley.

Winkler, S., Vollstedt, E.J., Kasten, M., Alvarez-Fischer, D., Klein, C., Lohmann, K.,
2014. The recurrent mutation Arg258GIn in SYNJ1 (PARK20) is not a common
cause of Parkinson’s disease. J. Neurol. 261, 833-834. d0i:10.1007/s00415-014-
7306-y

Wiseman, F.K., Alford, K. a, Tybulewicz, V.L.J., Fisher, E.M.C., 2009. Down
syndrome--recent progress and future prospects. Hum. Mol. Genet. 18, R75-83.
doi:10.1093/hmg/ddp010

Wong, K. a, Wilson, J., Russo, A., Wang, L., Okur, M.N., Wang, X., Martin, N.P.,
Scappini, E., Carnegie, G.K., O’Bryan, J.P., 2012. Intersectin (ITSN) family of
scaffolds function as molecular hubs in protein interaction networks. PLoS One 7,

100



£36023. doi:10.1371/journal.pone.0036023

Wong, M., Martin, L.J., 2010. Skeletal muscle-restricted expression of human SOD1
causes motor neuron degeneration in transgenic mice. Hum. Mol. Genet. 19, 2284
2302. d0i:10.1093/hmg/ddq106

Woolf, A.D., Pfleger, B., 2003. Burden of major musculoskeletal conditions. Bull. World
Health Organ. 81, 646—656. doi:S0042-96862003000900007 [pii]

Wrisley, D.M., Whitney, S.L., 2004. The effect of foot position on the modified clinical
test of sensory interaction and balance. Arch. Phys. Med. Rehabil. 85, 335-338.
d0i:10.1016/j.apmr.2003.03.005

Wu, J., Looper, J., Ulrich, B.D., Ulrich, D. a, Angulo-Barroso, R.M., 2007. Exploring
effects of different treadmill interventions on walking onset and gait patterns in
infants with Down syndrome. Dev. Med. Child Neurol. 49, 839-845.
doi:10.1111/j.1469-8749.2007.00839.x

Xavier, A.C., Taub, J.W., 2010. Acute leukemia in children with down syndrome.
Haematologica 95, 1043-1045. doi:10.3324/haematol.2010.024968

Yu, T., Li, Z., Jia, Z., Clapcote, S.J., Liu, C., Li, S., ..., Yu, Y.E., 2010. A mouse model
of Down syndrome trisomic for all human chromosome 21 syntenic regions. Hum.
Mol. Genet. 19, 2780-2791. doi:10.1093/hmg/ddq179

Zhou, Y., Kaminski, H.J., Gong, B., Cheng, G., Feuerman, J.M., Kusner, L., 2014. RNA
expression analysis of passive transfer myasthenia supports extraocular muscle as a
unique immunological environment. Investig. Ophthalmol. Vis. Sci. 55, 4348-4359.
d0i:10.1167/iovs.14-14422

Zhu, X., Yeadon, J.E., Burden, S.J., 1994. AMLL1 is expressed in skeletal muscle and is
regulated by innervation. Mol. Cell. Biol. 14, 8051-8057.

Zipursky, A., Brown, E., Christensen, H., Sutherland, R., Doyle, J., 1997. Leukemia
and/or myeloproliferative syndrome in neonates with Down syndrome. Seminars.
Perinatology. 21, 97-101.

101





