Chaperones and proteases —
guardians of protein integrity in
eukaryotic organelles
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ABSTRACT: Organelles like mitochondria, chloroplasts or the
endoplasmic reticulum (ER) are essential subcompartments of
eukaryotic cells that fulfill important metabolic tasks. Organellar
protein homeostasis is maintained by a combination of specific
protein biogenesis processes and protein quality control mechanisms
that together guarantee the functional state of the organelle. Based
on their endosymbiontic origin, mitochondria and chloroplasts
contain internal protein quality control systems that consist of a
cooperative network of molecular chaperones and proteases. In
contrast, the ER employs the main cytosolic degradation machinery,
the proteasome, for the removal of damaged or misfolded proteins.
Here we present and discuss recent experimental insights into the
molecular mechanisms underlying organellar protein quality
control processes.

KEYWORDS: mitochondria, chloroplast, endoplasmic reticulum,
chaperone, protease
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MITOCHONDRIA
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The vanguard of damage control: chaperones
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The ultimate destination: mitochondrial proteases
.09 -
- !
! F C
7 B W . ) 9 A
_ 1 c _) )4 -
7 11 B A F.%
- A b
C _X A - I*
I - : - F. - - F
: 7 =4 F
o 7 b
- _ 1
- 1 %C )’
C ! 7
D Dg 7
: 7 !
! =h 21 0%
A - o2 A
C - C ! :
! Y71
7 - % - !
7 ) ) 13
# 9 C
7 - & - 9
- 7 & 7 9 .
- % 7 ho%
F 9 6 9
C 9



CLAUDIA LEIDHOLD et al: PROTEIN QUALITY CONTROL 5

9 -
a _ 9 . 10
9 7! 1
: 1
¥
F 7 %
b
% Cl4
= C - C
J ) F % b
C -
- C
g -7
! = Ch % C
o -
F oo b C
JH)y I - F %
- # P FE # %
F. - -
: # Ph- b C
c D71
- ] - C
- C
C ! b
- 1$&.A F $&
1217 A - b 2
F % 7 ? A
7 7 - 9 )ZF
- 2 ) G:? b %
A . G: 7 - 7 @9
- - 1 -
_ i 2+-< -)
- 7 !
! % 7
23 1 .@9 -
< - 7 - -
F7 NI . . D)E= -
$ 1< ! N1
.7



CLAUDIA LEIDHOLD et al: PROTEIN QUALITY CONTROL

c®. ) - - A

FIGURE 1. 9 C
> - 7.@9A

|
A\

24

6



CLAUDIA LEIDHOLD et al: PROTEIN QUALITY CONTROL 7

CHLOROPLASTS
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