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Chaperones and
proteosomes...
and why we need them
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Where does

protein
folding
happen?

Unfolded Folded
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Let’s find those places in the Goodsell Landscape

Tour of a Human Cell

Thisillustration simulates what
we would see if we could

magnify a portion of a fiving cell
by 1,500,000 times. At this

magnification, atoms would be
about the size of a grain of salt,
cells would be the size of huge

steps. All of the macromolecules
inthe cell are shown, including
proteins, nudeic acids, car

drates and lipid bilayers, but all of
the smaller molecules have been
omitted for clarity. In reality, the
empty spaces in this picture are
filled with water, ions, sugars, ATP,
and many other small molecules.

The narrow strip is taken from a plasma cell (shown above), a cell from the blood that is dedicated
to ly

the atthe cell surface.

The Machinery of Life

by
Goodsell. It reveals a previously unseen level of

S.

usedIto explore the ultrastructure of cells, and X-ray

reveal the atomic structure of individual purified
‘molecules, but thereis currently no way to observe
ly {

Instead, ¥ g or your
the atomic

structure of molecules, and bioinformatics.

i i are then processad: cappil (D) d of through nuclear Endopl i With y: they finds new |

DNA and protecting them from the rigors of the cytoplasm. Much of the DNAis a repested string of adeni ides to the other end, doubl I the traffic of a di ion of of sorting and transporting new proteins to their propes destinations. For many signal sequence of amino acids, This signal sequ

n Molecular app i i whichis indi in (F). Our DNA importi (0, which inand out. proteins, such as the antibodi  this journey starts with the fibosome, and itis quickly recognized by a signa
---------- and protect the DNA. When the DNA is needed, it is unwrapped, unwound, and ‘must also i y i i regions i inside by cri of lamin i . ic reti The ic reticulum is an i i delivered to the endoplasmic reticulum surface.

Ileslg ns read by RNA RNA (Q). The RNA molecules ins. Of i ly edited, it is deli tubules and sacs.The i ic recticulum s filled off when the protein isfully synthesized and safe

B A i with transport proteins (A) that bind to ribosomes and guide new proteins inside as i i C), Grp%4(

weaw3dmoleculardesigns.com




Bleprig

i

The Problem...

What happens to protein folding when you have a long peptide chain?
Titin has at least 27,000 sidechains

What about an increase in temperature?
Chemical exposure?
Radiation?
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WARNING

Dangerous
chemicals
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Protein misfolding is detrimental to cellular function...
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... and can lead to cell death

I: Dimerization I1: Oligomerization

Monomer Dimer Tetramer: Formng

aggregate
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Life is complicated!
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Cause several neurodegenerative
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Loss of protein function cause
several diseases like cystic
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Molecular Chaperones
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Failure to refold?

» Recycle it in the Proteasome!

Failure in the proteasome?

* Alzheimer’s

Parkinson’s

Huntington's

... and about 50 other diseases
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» Protein-misfolding diseases and chaperone-based
therapeutic approaches (wiley.com)

» Protein Misfolding and Degenerative Diseases | Learn
Science at Scitable (nature.com)

« PDB-101: Molecule of the Month: Chaperones (rcsb.org)

« PDB-101: Molecule of the Month: Hsp90 (rcsb.org)



https://febs.onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1742-4658.2006.05181.x
https://febs.onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1742-4658.2006.05181.x
https://www.nature.com/scitable/topicpage/protein-misfolding-and-degenerative-diseases-14434929/
https://www.nature.com/scitable/topicpage/protein-misfolding-and-degenerative-diseases-14434929/
https://pdb101.rcsb.org/motm/32
https://pdb101.rcsb.org/motm/108

] iecular

Transforming Science Learning



	Slide 1
	Slide 2
	Slide 3: Where does protein folding happen?
	Slide 4: Let’s find those places in the Goodsell Landscape
	Slide 5: The Problem…
	Slide 6
	Slide 7
	Slide 8
	Slide 9: Molecular Chaperones
	Slide 10: Chaperones
	Slide 11
	Slide 12: Failure to refold?
	Slide 13
	Slide 14

