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Huntington’s Disease: Mutated Huntingtin
Disrupts Lysosomal Function

FRNUEE Love bees

Normal

HD- Degeneration of nerve
cells

Huntingtin — exact function
unknown; important role
in nerve cells

mutation - CAG repeat

Huntington’s
Disease b
Mutated huntingtin sticks
to inside of autophagosomes |
preventing their function

Leads to accumulation of
dysfunctional mitochondria
and protein aggregates
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E1: Ubiquitin Activating Enzyme

« Utilizes ATP to activate Ub (mammals 2 enzymes)
— Initial step involves production of Ub-adenylate
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Enzyme (E1
— Formation of high energy thioester bond
— Reaction driven by the hydrolysis of pyrophosphate

/

Ligase

* Activated Ub is now
transferred to Cys of Ub
conjugating protein (E2)

~ Thioester exchange
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* Multiple members
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Protein
Substrate
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Multiple
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Deubiquitinating
enzymes
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Protein
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26S Proteasome
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26S Proteasome
Most N=4 Ub
Often Lys 48

Peptides

~ Conjugating

E3: Ubiquitin Protein Ligase
+ Recognizes target protein and transfers
activated Ub to target protein (multiple members)

« Transfers Ub to epsilon'amino group of Lys l
forming isopeptide bond

Activating

Target protein

Two Main Families of E3 Ligases

a HECTE3 b RINGE3

HECT domain ligases
- E3 forms activated thioester
with Ub and then transfers
to target protein (S)

Ring domain ligases
- E3 transfers activated Ub
directly to target protein (S)
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Aberrations in the Ubiquitin-Proteasome System:
Pathogenesis of Human Diseases

HPV- Mediated Degradation of p53
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