
Chapter 11
Posttranslational Modifications

Abstract Many posttranslational modifications of mammalian Hsp60 and Hsp10
have been described. The function of these modifications is currently unclear.

A long list of posttranslational modifications (PTMs) of mammalian mitochondrial
chaperonin proteins has been recorded based on global cellular or mitochondrial
PTM investigations. This comprises a large number of lysine acetylation sites,
lysine succinylation sites, lysine malonylation sites, and phosphorylation sites at
serine residues. The current list can be viewed at the UNIPROT protein database
(http://www.uniprot.org). In addition, a recent report stresses that chaperones rep-
resent particularly highly modified proteins (Cloutier and Coulombe 2013) and that
there may exist a special PTM pattern or code that regulates chaperone activities.
Furthermore, Hsp60 might be subjected to lysine methylation as it apparently
interacts physically with a specific lysine methyltransferase (Cloutier et al. 2013).
Another investigation argues that a specific pattern of lysine biotinylation and
methionine sulfoxidation occurs in Hsp60 and hypothesizes that this pattern may
have a functional role in eliminating reactive oxygen species (Li et al. 2014). These
authors propose that biotin addition to certain lysines could catalyze sulfoxidation
of neighboring methionines by ROS like H2O2, and reduction of the sulfoxidizded
methionines by methionine sulfoxidases could scavenge ROS in the mitochondrial
matrix. Mammalian Hsp60 possesses a carboxy-terminal sequence with glycine and
methionine repeats. This sequence is present in most type I chaperonins with some
exceptions, namely chloroplast Hsp60 homologs. In the crystal structure of GroEL,
this part of the protein is not resolved suggesting that it is not specifically struc-
tured. Deletion of the entire C-terminal repeat region in Escherichia coli GroEL
showed that the truncated protein was functional in vivo and that it had chaperonin
activity in in vitro assays (Mclennan et al. 1993). Modification of the repeat and its
length in E. coli GroEL revealed that these repeats play a role for the folding rate
and preference od substrate size suggesting that it is important for confinement and
kinetics (Tang et al. 2006).
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