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Protein Folding Machines

Cells employs a cassette of chaperones to assist protein folding
Hsp40, Hsp60, Hsp70, Hsp90, Hsp100

* Hsp60 family is also called chaperonin.

* Chaperonin family is divided into type | and type II.

Bacterial GroEL

Type |
Mitochondria Hsp60
Chloroplast Hsp60
Chaperonin
Archaea Thermosome
Type Il

Archaea Mm-Cpn
Eukaryotic TRIC/CCT
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HyD-crystallin : substrate of Mm-Cpn

A 20 kDa protein with two domains
Is essential for maintaining lens transparency

Aggregation of misfolded HyD-crysallin is responsible for
the onset of cataract

Aggregation can be suppressed by Mm-Cpn

Refolding can occur with Mm-Cpn and ATP



Experimental Conditions

« Specimens
o Apo Mm-Cpn+GuHCI
o Mm-Cpn + GuHCI denatured HyD-crystallin

« Imaging of Mm-Cpn &HyD-crystallin Sample
o 3200FSC electron microscope

300 kV

Gatan 10k CCD camera

2.0 A/pixel (detector magnification of 89,000x)

Defocus range: 2.0um ~ 3.5um

« Data Processing
o EMAN1






Mm-Cpn only
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Conclusions

~50% of particles of Mm-cpn + denatured HyD-crystallin
(Subset I) correspond to Apo state Mm-Cpn.

~33% of complex in the Mm-Cpn + denatured HyD-crystallin
(Subset II) has one ring entirely open and another ring less
open.

Symmetry free reconstruction shows additional density in the
apical region in one subunit of one ring with a break-down of 8
fold symmetry (subset II).

The observed protruding density may correspond to part of
the HyD-crystallin



Future Directions

« Cryo-EM Biochemical gold labeling of HyD-crystallin
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Truncation,
deamidation,
or other covalent
damage
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Differences is Observed Between Subclass | & Il
2D Side Views
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Double-ring Open Conformation
(19,833/40,212, 49%)




One-ring Less Open, One-ring Open Conformation
(20,379/40,212, 51%)
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