From DNA to Protein:
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Information coded in the Information in RNA is passed
sequence of base pairs in DNA to proteins. It never passes - : PR ; —
is passed to molecules of RNA. from proteins to nucleic acids.

12.2 The Central Dogma (Page 236) . = e WSS
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See Figure
Transcription 12.4. ===t R IR | S
(RNA synthesis)
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(protein synthesis)

See Figures
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12.3 From Gene to Protein (Page 237) -
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Second letter
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12.5 The Universal Genetic Code (Page 239)

Question: What are the amino acids specified by the triplet codons UUU, AAA, and CCC?

METHOD RESULTS

Prepare a bacterial Add an artificial mMRNA The polypeptide
extract containing containing only one produced contains e A .
all the components repeating base. a single amino acid.
needed to make

proteins except mRNA.

|
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Conclusion: UUU is an mRNA codon for phenylalanine.
AAA is an mRNA codon for lysine,
CCC is an mRNA codon for proline.

12.6 Deciphering the Genetic Code (Page 240) AW ot inspote RN 5l 2§
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Small subunit

mRNA binding site

There are 4 sites for tRNA binding. Codon— —_— et
anticodon interactions between tRNA and
mRNA occur only at the P and A sites. I

Ribosomes are irregularly
shaped and composed of
two subunits.

12.9 Ribosome Structure (Page 243)
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INITIATION o T

Small subunit

The small ribosomal

subunit binds to its 5 w3 : = S Y~ e
recognition sequence | 3 U
on mRNA. mRNA e
Start codon e
Ribosome
recognition -
sequence ¢

Methionine-charged
tRNA binds to the
AUG “start” codon,
completing the

initiation complex.

‘Anticodon e e e e

“Met” is the
amino acid
methionine
(“start”).

The large ribosomal
subunit joins the
initiation complex,
with methionine-
charged tRNA now
occupying the P site,

12.10 The Initiation of Translation (Page 244) . g vyl bl iy [ &P
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TERMINATION ] 1 2 1 Signals that Start and Stop Transcription
. o and Translation
__Stop codon

TRANSCRIPTION TRANSLATION
5%
' Initiation Promoter sequence AUG start codon
) in DNA in mRNA
:Ielt;ase:hn?r tahnels Termination  Terminator sequence  UAA, UAG, or
v?heneacs top S: - in DNA UGA stop codon
: in mRNA

enters the A site.

(Page 246)
Release
factor

] 29 Antibiotics that Inhibit Bacterial
| e @

Protein Synthesis

ANTIBIOTIC STEP INH{BITED

Chloromycetin Formation of peptide bonds
Releasing the polypeptide Erythromycin Translocation of mRNA along
product: The release ribosome
factor frees the tRNA from ; ’
tha Psite and discannects Neomycin Interactions between tRNA and
the polypeptide. mRNA

Streptomycin Initiation of translation

Tetracycline Binding of tRNA to ribosome

Paromomycin Validation of mRNA-tRNA match

(Page 247)

Ef The remaining
components (MRNA
and ribosomal

subunits) separate.
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. Interior of rough
Signal endoplasmic reticulum Et‘rhe signal sequencem
Protein synthesis begins recognition removed inside the ERT
on free ribosomes particlel
(ribosomes that are not I
attached to endoplasmic
reticulum), The signal
sequence is present on the

polypeptide chain. mRNA o
_ —Ribosome i
e Inside of cell
- {The polypeptide @.'.c....
Receptor protein continues to elongatej—‘ . {’.o .
B 4 d
The polypeptide binds to% - xcise ,
signal recognition particle . ignal sequence signal -3
and both bind to a receptor _ sequence
protein in the membrane of |
the ER.

Enzyme for removal of sign\al

The signal recognition
particle is refeased. The
signal sequence passes
through a channel in the
membrane.

Translation
terminates.

Completed

Ribosome protein inside
is released. [T rough ER

12.15 A Signal Sequence Moves a Polypeptide into the ER (Page 249)
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Nonsense mutation

Mutation at position 5 in DNA: T instead of C

DNA = e
template k@ =:---=rnee TACAICGAGGGECTAATT o= vv=eevoere Y
strand
¢Transcription —
mRMNA @ e -eeenasss AUGU GCUCCCGGAUUAA++++ T oy
NN~ =
LTranslation

Peptide @ m

Result: Only one amino acid translated; no protein made

) @eleﬁon is the loss of a chromosome segmen\;._j
E

CABCDEFG Rl _AB

In-Text Art (Page 252) i
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Duplication and deletion result when homologous
— - ] : chromosomes break at different points...

...and swap
segments.

* Y
—_
*

(0
Inversion results when a broken segment is
inserted in reverse order.

 CABCDE I G s ABEDCFG

@)
_ =gmman ——e _ g - Reciprocal translocation results when nonhomologous chromosomes
exchange segments.

ABCDEEG ABLMNO /
Frame-shift mutation ) X
HI JKLMNDOD HI1 J] KEBDERG

?

Mutation by insertion of T between bases 6 and 7 in DNA

DNA

tez* e 12.18 Chromosomal Mutations (Page 253)
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Result: All amino acids changed beyond the insertion

In-Text Art (Page 252) o=y




