An Epigentic Switch: Prion Based Protein Regulation
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The Gentral Dogma of Molecular Biology

Folding is an intrinsicaly complex problem: there isno way of
subdividing it into simple steps

Folding can be very slow: aprotein synthesized in minutes
may take hoursto fold

Folding is highly error prone: ~33% (up to 95% for some hard
cases) of newly made proteins are rapidly degraded

Many diseases (inherited, spontaneous and even infectious
ones) are caused by protein misfolding
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- Thereare several completdy unrelated classes of
chaperones

- Chaperones consume energy to assst folding

- The “cocktail” of chaperones determine what proteins
can be produced in agiven cedl type

- Different chaperones systems predominatein
different organism (e.g. eukaryotes vs. prokaryotes)
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- Nuclear Pores: Importin

- Porteasome: ubiquitin li gases
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Mouse - Hamster Species Barrier

C. albicans

Dr. Jonathan Weisgman, UCSF (KITP Bio-Moleaular Networks Program 1/15/03)
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from Serpell and Blake, Adv. Prot. Chem., V.50
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- Nuclea aggregates are a @mmon fegure
CAG-reped diseases

-Expresson d protein fragments containing
GIn repeds leals to niwclea aggregates

and Neurodegenerationin Mice Worms, and
Drosophila

- Poly Gln-repeas form amyloidsin vitro
(as predicted by Perutz)

-Poly GIn aggregatesin prion+like manner in

* Immuno-EM Showing
yeast

Huntingtin Nuclear aggregates

*Bates et a. Cell 90, pp537.
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