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Figure 6-60 Ribosomes in the cytoplasm
of a eukaryotic cell. This electron
micrograph shows a thin section of a small
region of cytoplasm. The ribosomes appear
as black dots (red arrows). Some are

free in the cytosol; others are attached to
membranes of the endoplasmic reticulum.
(Courtesy of Daniel S. Friend.)
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Figure 6-68 Location of the protein
components of the bacterial large
ribosomal subunit. The rBNAs (5S and
238S) are shown in blue and the proteins
of the large subunit in green. This view is
toward the outside of the ribosome; the

interface with the small subunit is on the
opposite face. (PDB code: 1FFK))
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The 30S subunit
mRNA binds IF1 and IF3,
then the mRNA. 50S
subunit
N> GDP + P,
Shine-Dalgarno Ny % @ +
sequence
165 rRNA
mRNA e The 50S subunit associates,
3 IF2 hydrolyzes GTP, and IFT,
IF2, and IF3 dissociate, leaving
rM 4 e
: IF2-GTP binds the 30S subunit | [theZbsindistioncomplex

tRNA and recruits fMet-tRNA™Met,
which base-pairs with the start
é codon.

3'lUAC| 5/
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| £k

50S
subunit P

70S initiation
complex

31

Formation of the
initiation complex
in bacteria.

The complex forms in
three steps (described

in the text) at the
expense of the
hydrolysis of GTP to
GDP and Pi. IF1, IF2,
and IF3 are initiation
factors. E designates
the exit site; P, the
peptidyl site; and A, the
aminoacyl site.
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TABLE 64

Inhibitor Specific effect

Acting only on bacteria

Tetracycline Blocks binding of aminoacyl-tRNA to the A site of ribosome

Streptomycin Prevents the transition from translation initiation to chain elongation and also causes miscoding
Chloramphenicol Blocks the peptidyl transferase reaction on ribosomes (step 2 in Figure 6-64)

Erythromycin Binds in the exit channel of the ribosome and thereby inhibits elongation of the peptide chain
Rifamycin Blocks initiation of RNA chains by binding to RNA polymerase (prevents RNA synthesis)

Acting on bacteria and eukaryotes

Puromycin Causes the premature release of nascent polypeptide chains by its addition to the growing chain end

Actinomycin D Binds to DNA and blocks the movement of RNA polymerase (prevents RNA synthesis)

Acting on eukaryotes but not bacteria

Cycloheximide Blocks the translocation reaction on ribosomeas (step 3 in Figure 6-64)
Anisomycin Blocks the peptidyl transferase reaction on ribosomes (step 2 in Figure 6-64)
a-Amanitin Blocks mBNA synthesis by binding preferentially to RNA polymerase |l

The ribosomes of eukaryotic mitochondria (and chloroplasts) often resemble those of bacteria in their sensitivity to inhibitors. Therefore, some of
these antibiotics can have a deleterious effect on human mitochondria.
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The large subunit of the ribosome with (A-site)

proteins in purple, 235 rRNA in orange and white, 58 rRNA

in burgundy and white, and A-site tRNA (green) and P-site tRNA Peptide 0 o
(red) docked according to (5).

(Insert) The peptidyl transfer mechanism catalyzed by RNA (2). HQ H )
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