CHAPTER 17
PROTEIN SYNTHESIS

DNA: NUCLEIC * RNA: NUCLEIC
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64 CODONS, 60 FOR AA, OTHERS
FOR STARTS/STOPS.

INTRONS=NON-CODING
EXONS= CODING FOR RNA




PROTEIN TRANSCRIPTION
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PROTEIN TRANSLATION

« m-RNA GOES « 20 TYPESOF AA
THRU RIBOSOME. « ANTICODON ON

« RIBOSOME ISr- ONE END OF t-
RNA,CODE RNA.
THREADS THRU « AA ON OTHER
RIBOSOME. END OF t-RNA

* AREA OF + AAATTACH TO
RIBOSOME EACH OTHER IN
BOUND TO tRNA PEPTIDE BOND

» FORM PROTEINS

platform

for chain

assembl
- y

4

Fig. 14.33, p. 231

anticodon

—— codon in mRNA

——amino acid
attachment site ‘

amino

tRNA MOLECULE acid OH

amino acid attachment site

Fig. 14.4. p. 231




Figure 17.13b_The structure of transfer RNA (tRNA)
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Figure 17.2 Overview: the roles of transcription and translation in the flow of genetic
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Figure 17.3 The triplet code
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TRANSCRIPTION AND
TRANSLATION
CDNA. ATC-GCG-TAT
m-RNA. UAG-CGC-AUA
t-RNA. AUC-GCG-UAU
AMINO
ACID ISO-ALA-TYR
PEPTIDE
BONDS/POL YPEPTIDES/PROTEINS
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Amino acids that correspond to base triplets:
FIRST SECOND BASE THIRD
BASE OF A CODON BASE
u @ A G
serine tyrosine | cysteine u
serine tyrosine | cysteine ®
! leucine serine sTOP sTop A
leucine serine STOP | typtophan | G
leucine proline histidine | arginine u
leucine proline histidine | arginine c
© leucine proline  glutamine | arginine A
leucine proline  glutamine | arginine G
isoleucine | threonine  asparagine | serine u
isoleucine | threonine  asparagine | serine c
' [men || exato Iysine arginine A
melorine | wwoonne e | argnine | G
valine alanine  aspatate | glycine u
valine alanine  aspartate | glycine c
° valine alanine  glutamate | glycine A
valine alanine glutamate glycine ] Fig. 1)1, p. 230




TYPES OF PROTEINS
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Figure 17.22 Coupled transcription and translation in bacteria
1 HHE peiprriias
r g bk T
i. g Y TR l
EI g
Dniwzwarai
o TErECri bon .
1] AR B
' r
F '__..-'] d Pl
G E 1 Pl ks
]
L4 =
Nipmwsra 14 ¥
P
- Fol ppepiicks
Smiram m cmmmamam 2
original a base
base triplet __| e m substitution
ina DNA m m within the
strand triplet (red)
As DNA is replicated, proofreading
enzymes detect the mistake and
make a substitution for it:
POSSIBLE OUTCOMES:
~ HUR
One DNA molecule The other DNA
carries the original, molecule carries
unmutated sequence a gene mutation
R me ey
s i i =i
- & & - - a1 =i
)
VALINE . ' 1 r PROLINE THREONINE  VALINE
' Levone - Fig. 14,16, p. 234

HISTIDINE GLUTAMATE




Figure 17.25 A summary of transcription and translation in a eukaryotic cell
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