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@ The amino acid

and the appropriate

tRNA enter the active Tyrosine (Tyr)
site of the specific (amino acid)
synthetase.

Tyrosyl-tRNA
synthetase (enzyme),
which can only bind
tyrosine and Tyr-tRNA

Aminoacyl-tRNA
synthetase

Anticodon on tRNA AMP +2(®),
complementary to the
Tyr codon on mRNA

@) Using ATP,

the synthetase
catalyzes the
covalent bonding
of the amino acid
to its specific tRNA.

© The tRNA,

charged with
its amino acid, Computer model

is released by
the synthetase.

Growing

polypeptide  Exit tunnel
tRNA
molecules

Large
subunit

Small
) [ subunit

(a) Computer model of functioning ribosome. This is a model of
a bacterial ribosome, showing its overall shape. The eukaryotic
ribosome is roughly similar. A ribosomal subunit is a complex
of ribosomal RNA molecules and proteins.

P site (Peptidyl-tRNA Exit tunnel

binding site)
A site (Aminoacyl-
) ' tRNA binding site)
E site
(Exit site)

Large
subunit
mMRNA
binding site Small
subunit

(b) Schematic model showing binding sites. A ribosome has an
mRNA binding site and three tRNA binding sites, known as the
A, P, and E sites. This schematic ribosome will appear in later
diagrams.
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(c) Schematic model with mRNA and tRNA. A tRNA fits into a
binding site when its anticodon base-pairs with an mRNA
codon. The P site holds the tRNA attached to the growing
polypeptide. The A site holds the tRNA carrying the next amino
acid to be added to the polypeptide chain. Discharged tRNAs
leave from the E site. The polypeptide grows at its carboxyl end.
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of polypeptide @ Codon recognition. The anticodon

of an incoming aminoacyl tRNA base-
pairs with the complementary mRNA
codon in the A site. Hydrolysis of GTP
increases the accuracy and efficiency
of this step. Although not shown,
many different aminoacyl tRNAs are
present, but only the one with the
appropriate anticodon will bind and
allow the cycle to progress.

Ribosome ready for
next aminoacyl tRNA

@ Peptide bond formation.
An rRNA molecule of the
large ribosomal subunit
catalyzes the formation of a
peptide bond between the
amino group of the new
amino acid in the A site and

€) Translocation. The
ribosome translocates the
tRNA in the A site to the
P site. At the same time,
the empty tRNA in the P
site is moved to the E site,
where it is released. The

mRNA moves along with its
bound tRNAs, bringing the
next codon to be translated

the carboxyl end of the
growing polypeptide in
the P site. This step removes

the polypeptide from the
tRNA in the P site and
attaches it to the amino acid
on the tRNA in the A site.

into the A site.
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polypeptide
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5' 5, 2 w
2 GDP + 2(P),
Stop codon
(UAG, UAA, or UGA)

@ When a ribosome reaches a stop codon on @ The release factor promotes hydrolysis of the € The two ribosomal subunits and the
mRNA, the A site of the ribosome accepts a bond between the tRNA in the P site and the other components of the assembly
"release factor,” a protein shaped like a last amino acid of the polypeptide, thus dissociate.
tRNA, instead of an aminoacyl tRNA. freeing the polypeptide from the ribosome.
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Figure 38.10
Wound response in tomato.
Wounding a tomato leaf leads to the production
of jasmonic acid (JA) in other parts of the plant.

JA binds to a protein, repressing transcription of a gene
needed for proteinase inhibitor. JA also binds to a protein
complex, SCF, that targets the repressor for degradation in a
proteasome. With the repressor removed, the gene can now
be transcribed.
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Mutation Gene Flow Genetic Drift Selection

Self-fertilization /

Mutagen  DNA

a. The ultimate source of b. A very potent agent of C. Inbreeding is the most d. Statistical accidents. The e. The only agent that
variation. Individual change. Individuals or common form. It does not random fluctuation in allele produces adaptive
mutations occur so rarely gametes move from one alter allele frequency but frequencies increases as evolutionary changes.
that mutation alone usually population to another. reduces the proportion of population size decreases.
does not change allele heterozygotes.

frequency much.
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Figure 2113 Homology
of the bones of the
forelimb of

mammals. Although these
structures show considerable .
differences in form and function, S P TTIVC )
the same basic bones are present
in the forelimbs of humans, cats,
bats, porpoises, and horses. Porpoise Horse
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Ensatina eschscholtzi picta

€ Members of a northern ancestral
population migrated southward.
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€Y Evolution has occurred, and in the

‘south, subspecies do not interbreed Ensatina eschscholtzl

even though they live in the same Klauberl

environment.
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