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Abstract: Signal recognition particle (SRP)-dependent co-translational protein targeting is a conserved
pathway across all kingdoms of life. It couples the translation and translocation of nascent peptides.
Over 30% of newly synthesized peptides are delivered to the correct localization by SRP. Recent
studies have demonstrated that SRP suppressors can circumvent the SRP requirement in Escherichia
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coli. The translational control plays a critical role in mediating membrane protein targeting when SRP is

absent. This review summarizes how the substrates of SRP translocate to the proper localization with or

without SRP, and how the decreased translation rate compensates for the loss of SRP. Furthermore, we

discuss the dependence of different proteins on SRP. This review will provide new ideas for further

studies about the function of SRP and membrane protein targeting.

Keywords: signal recognition particle; translational control; membrane proteins; co-translational protein

targeting pathway
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Figure 1

IR 5| kL~ 2 B (48 B 3Lk [11-12,18))

Schematic representation of the signal recognition particles (SRPs) from representatives of the

different domains of life. Mammalia (Homo sapiens), fungi (Saccharomyces cerevisiae), archaea
(Methanococcus jannaschii), bacteria (Bacillus subtilis and E. coli), chloroplast (Arabidopsis thaliana)

(adapted from the literature [11-12,18]).
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Figure 2 The competition between elongation and targeting during protein targeting. SRP positive (SRP") is
the wild-type strain. SRP negative (SRP") is the strain blocking the SRP pathway. SRP" is the SRP™ strain
with SRP suppressors. In the SRP" and SRPstrains, the protein translation elongation rate is slower or equal
to the translation targeting rate. In this context, inner membrane proteins can successfully target to the
membrane. When the SRP pathway is blocked, the protein targeting rate should be very slow. If there are no
strategies to decrease the translation elongation rate, the proteins are easily aggregated in the cytoplasm.
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Figure 3 The promising pathways of inner
membrane protein targeting after deletion of SRP.
The majority of inner membrane proteins are
spontaneously targeted to the membrane without
SRP when the protein translation rate is decreased
in cells. Only specific proteins are targeted to the
membrane by other molecular chaperones when the
SRP is absent.
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Figure 4 The effects of the number of transmembrane domains (TMDs) and the length of first loop of inner

membrane proteins on their targeting.
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