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Introduction

Huntington’s disease
Autosomal dominant progressive neurodegenerative disorder.

Cause: expansion of (>40) CAG trinucleotide repeat in the huntingtin (HTT) gene.
> Other CAG trinucleotide repeat disorders: SBMA, SCAs...

Age of onset (approx 40 years).

Symptoms
> Motor (chorea, rigidity), psychiatric, dementia. e

1

Neuropathology
o Striatal and cortical atrophy.

° No curative treatment.

Exact molecular mechanisms by which HTT mutation
leads to neuronal dysfunction and eventual death are
not fully elucidated.




Introduction

CPEBs: Cytoplasmic polyadenylation element binding proteins
o Family of RNA binding proteins.

o Bind the CPE sequence (UUUUUAU) Recognition motif
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Introduction

Evidence supporting a role of CPEBs in HD

1. Fly model of SCA3
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3. HD related genes are CPEB4 targets
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There is a CPEB1/4 imbalance in HD striatum
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CPEB1 levels increase and CPEB4 decrease in brain of HD patients and R6/1 mice.




A Poly(U) chromatography
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Microarray analysis / mRNA identification
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Global poly(A) alteration in HD affects neurodegeneration related genes
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New molecular mechanism in the aetiology of HD and possible also in other major neurodegenerative diseases
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Top deadenylated transcripts show decreased protein levels

Transcripts with shortened p(A)-tail length (FC < -4.0)

Symbol Gene Name n. CPEs
Auts2 Autism susceptibility candidate 2 2
Akap10 A kinase (PRKA) anchor protein 10 1
ZipS18a  Zinc finger protein 518A 5
Tcf12 Transcription factor 12 2
Zwi0 Zw10 kinetochore protein 0
Rock1 Rho-associated coiled-coil containing protein kinase 1 4
Tmem161h Transmembrane protein 1618 3
Spest Signal peptidase complex subunit 1 2
Lax1 Lymphocyte transmembrane adaptor 1 1
Memo1  Mediator of cell motility 1 2
Kint Kinectin 1 3
Tfre Transferrin receptor 2
Nmd3 NMD3 homolog (S. cerevisiag) 3
Slc19a3  Solute carrier family 19, member 3 2
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Top deadenylated transcripts show decreased protein levels
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| New mechanistic clue about HD as well as a potential novel therapy |



Decreased ThTr2 and thiamine in HD
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HD is a thiamine deficiency suggesting that a vitamin therapy could alleviate symptoms in patients.




Decreased ThTr2 and thiamine in HD mice.
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A combined therapy in the drinking water prevented the decreased striatal content of TPP in both models.




Attenuation of HD mice phenotype upon biotin+thiamine (B+T)
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Attenuation of HD mice phenotype upon biotin+thiamine (B+T)
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A B+T treatment is able to prevent the brain thiamine deficiency observed in HD mice and to attenuate their phenotypes.




CPEB4 overexpression attenuates R6/1 HD-like phenotypes and decrease ThTr2 levels
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CPEB-alteration, particularly the decrease in CPEB4, contributes to HD pathogenesis.




Conclusions

1. There is a CPEB1/4 imbalance in HD striatum which leds to altered polyadenylation of neurodegeneration
linked genes, thus unveiling a new molecular mechanism.

2. Top deadenylated genes include striatal atrophy-linked genes and show decreased protein levels.
3. Huntington’s disease is a BTBGD-like thiamine deficiency.

4. Treatment with high dosis of biotin and thiamine improves radiology, neuropathology and motor phenotype
of HD mice.

HD patients might benefit from biotin and thiamine supplementation therapy, as BTBGD
patients do.
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