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‘llr Proteins synthesized on free ribosomes in
the cytosol are directed after their release
Selestogles’ to specific destinations by short signal
‘IL motifs.
Crganelle ignal Type =ignal
location length
Mito chondrion N-terminal Amphipathic helix 12-%EI
Chloroplast  M-terminal Charged =20

Mucleus Internal Basic or bipartte  7-9

Feroxisome  C-terminal SKL
TABLE 15-3 SOMETYPICAL SIGNAL SEQUENCES

FUNCTION OF SIGNAL EXAMPLE OF SIGNAL SEQUENCE

Import into ER *H,N-Met-Met-Ser-Phe-Val-Ser-Leu-Leu-Leu-Val-Gly-
lle-Leu-Phe-Trp-Ala-Thr-Glu-Ala-Glu-GIn-Leu-Thr-Lys-
Cys-Glu-Val-Phe-GIn-

Retention in lumen of ER -Lys-Asp-Glu-Leu-COO-

Import into mitochondria  *H_N-Met-Leu-Ser-Leu-Arg-Gin-Ser-lle-Arg-Phe-Phe-
Lys-Pro-Ala-Thr-Arg-Thr-Leu-Cys-Ser-Ser-Arg-Tyr-Leu-

Leu-
Import into nucleus -Pro-Pro-Lys-Lys-Lys-Arg-Lys-Val-
Import into peroxisomes -Ser-Lys-Leu-

Positively charged amino acids are shown in red, and negatively charged amino
acids in b/ue. An extended block of hydrophobic amino acids is shown in green.
*H.,N indicates the N-terminus of a protein; COO" indicates the C-terminus.

The ER retention signal is commonly referred to by its single-letter amino acid
abbreviation, KDEL.

Table 15-3 Essential Cell Biology 3/e (© Garland Science 2010)
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Signal sequence for ER

N-terminus

Inner membrane proteins

Phage fd, major

coal protein Met Lys Lys Ser Leu

Phage fd. minor

coal protein
Periplasmic proteins
Alkaline phosphatase Met Lys Gln

Leucine-specific
binding protein  Met Lys Ala Asn Ala

8-Lactamase of
pBR322 Met Ser le

Outer membrane proteins

GIn His

Met Lys
Leu Ang Lys

Lipoprotein
LamB

core

+

Val Leu Lys Ala Ser Val Ala Val

Mt Lys Lys Leu Leu Phe Ala lle

Ser Thrr Tle Ala Leu Ala Leu Leu

Lyg Thr Ile lle Ala Gly Met Ile

Phe Arg Val Ala Leulle Pro Phe

Ala Thr Lys Leu Val Leu Gly Ala
Leu Pro Leu Ala Val Ala Val Ala

OmpA Met Met lle The Met Lys Lys Thr Ala lle Ala Ile Ala Val Ala

Ala Thr

Pro Leu

Pro Leu
Ala Leu

Phe Ala

Val lle
Ala Gly
Leu Ala

hydrophobic

Leu Val

Val Val Pro Phe

Leu Phe Thr Pro

Ala Ile Ser His

Ala Phe Cyz Leu
Leu Gly Ser Thr
Val Met Ser Ala

Gly Phe Ala Thr

Cleavage site

clwage
st

Pro Met Leu Ser Phe Ala*Als Glu —

Tyr Ser His Sm"A!a Glu =

Val Thr Lys Ala®Arg Th —
Thr- Ala Mat Als’Asp Asp =

Pro Val Phe Ala*His Pro -

Leu Leu Ala GI}'*CF Ser —
Gin Ala Met Ala*Val Asp —
Val Ala Gln .-\I.E*A!ﬂ P -



SecYEP, shown here both?
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Leader sequences allow proteins to recognize mitochondrial or
chloroplast surfaces by a post-translational process.



Signal sequence on Mitochondrial
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Figure 12-23. Molecular Biology of the Cell, 4th Edition.

proteins

» All mitochondrial precursor proteins have a
signal sequence at their N terminus that is
rapidly removed after import by a protease (the
signal peptidase) in the mitochondrial matrix.

» These signal sequences are actually an
amphipathic a helix, in which positively
charged residues are clustered on one side of
the helix, while wuncharged hydrophobic
residues are clustered on the opposite side.
This configuration rather than a precise amino
acid sequence is recognized by specific
receptor proteins that initiate protein
translocation.
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Charged leader region for mitochondrial targeting
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The leader of yeast cytochrome c1 contains an N-terminal region that targets the
protein to the mitochondrion, followed by a region that targets the (cleaved)
protein to the inner membrane. The leader is removed by two cleavage events.
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a SecA-SecYEG pathway b SecA2-SecY2 pathway ¢ SecA2-only pathway
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Degrade unneeded or damaged
proteins by proteolysis



Ubiquitin 1s a highly-conserved regulatory protein that is ubiquitously expressed
in eukaryotes. Ubiquitination (or ubiquitylation) refers to the post-translational
modification of a protein by the covalent attachment (via an isopeptide bond) of
one or more ubiquitin monomers. The most prominent function of ubiquitin is
labeling proteins for proteasomal degradation. Besides this function,
ubiquitination also controls the stability, function, and intracellular localization

of a wide variety of proteins.
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Ubiquitin
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Proteasomes are large protein
complexes inside all eukaryotes and
archaea, as well as in some bacteria.
In eukaryotes, they are located in the
nucleus and the cytoplasm. The
main function of the proteasome is
to degrade unneeded or damaged
proteins by proteolysis, a chemical
reaction that breaks peptide bonds.










