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Figure 20-2 Important Binding Sites on the Prokaryotic Ribosome.
This model of ribosome structure shows the A (aminoacyl) and P {peptidyl)
sites as cavities on the ribosome where charged (amino acid—carrying) t(RNA
molecules bind during polypeptide synthesis. The more recently postulated E
(exit) site is the site from which discharged tRNAs leave the ribosome. The
mRNA-binding site binds a particular nucleotide sequence near the 5" end of
the mRNA, placing the mRNA in the proper position for the translation of its
first codon. (a) The diagrammatic representation of & ribosome that is used in
this chapter. The pair of horizontal dashed lines indicate where the mANA
molecule lies. (b) A more realistic representation. The binding sites are all
located at or near the interface between the large and small subunits.
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Figure 11.47 The initiation of protein synthesis in
prokaryotes. In step 1, initiation of translation begins with
the association of the 305 ribosomal subunit with the
mRNA at the AUG initiation codon, a step that requires [F1
and IF3. The 305 ribosomal subunit binds to the mRNA at
the AUG initiation codon as the result of an interaction be-
tween a complementary nucleotide sequence on the rRNA
and mRNA, as discussed in the text. In step 2, a ternary
(three-membered) complex consisting of formylmethionyl-
ERNA-IF2-GTP becomes associated with the mRNA—-305 ri-
bosomal subunit complex accompanied by the release of
IF3. In step 3, the 508 subunit joins the complex with the ac-
companying release of IF1, [F2, and the products of GTP hy-
drolysis (GDP and P;).

(b

Figure 11.49 Steps in the elongation of the nascent
polypeptide during translation in prokaryotes. (a) In
1, an aminoacyl-tRNA whose anticodon is complemen
to the second codon of the mRNA enters the empty A
the ribosome. The binding of the tRNA is accompanied b
the release of GDP-Tu. In step 2, peptide bond formati
accomplished by the transfer of the nascent polypeptide
chain from the (RN A in the P site to the aminoacyl-tRN,
the A site, forming a peptidyl-tRNA in the A site and a dé
cylated tRNA in the P site. The reaction is catalyzed bya
part of the 285 rRNA acting as a ribozyme. In step 3, the =
binding of factor G and the hydrolysis of its associated C
results in the translocation of the ribosome relative to the
mRNA. Translocation is accompanied by the movement
the deacylated tRNA and peptidyl-tRNA into the E and
sites, respectively. In step 4, the deacylated tRNA leaves
ribosome, and a new aminoacyl-tRNA enters the A site.
Peptide bond formation and the subsequent displa
of the deacylated tRNA.

component of the large subunit of the ribosome.
years it was assumed that the peptidyl transferase
one of the proteins of the ribosome. Then, as the cat
alytic powers of RNA became apparent, attentios
shifted to the ribosomal RNA as the catalyst for pep
tide bond formation. It has now been shown that p
tidyl transferase activity does indeed reside in
large ribosomal RNA molecule of the large riboso
subunit. In other words, peptidyl transferase is |
bozyme, a subject discussed in the Experimental P
ways on page 508.

Step 3: Translocation The formation of the first
tide bond leaves one end of the tRNA molecule of
A site still attached to its complementary codon on
mRNA and the other end of the molecule attached
dipeptide. The tRNA of the P site is now devoid of
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Question 7-7 Discuss the following:
“During the evolution of life on earth, RNA
has been demoted from its glorious posi-
tion as the first self-replicating catalyst. Its
role now is as a mere messenger in the
information flow from DNA to protein.”
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