Chem 30B

Ch25: Nucleic Acids and Protein

Synthesis
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Chromosome

Histones

Chromatin

DNA helix




A Nucleotide

Heterocyclic
% nitrogen base

Phosphate group O ‘ /g
& | O

O—P—OCH,

O~
\ Monosaccharide
(deoxyribose)

OH



The Sugars of RNA and DNA
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The Bases

TABLE 25.1 Bases in DNA and RNA
PURINE BASES IN NUCLEIC ACIDS PYRIMIDINE BASES IN NUCLEIC ACIDS
NH, o) o)
HAC _H _H
8</f </ </ f 1 [
J, J L J, )% A A
H, NE O N~ ~O
H el H
Purine Adenine Guanine Pyrimidine Cytosine Thymine* Uracil
(Parent) (DNA, RNA) (DNA, RNA) (Parent) (DNA, RNA) (DNA) (RNA)

*Thymine occurs in a few cases of RNA.
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Nucleotide and Nucleoside
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TABLE 25.2 Names of Bases, Nucleosides, and Nucleotides in DNA and RNA
Bases Nucleosides Nucleotides*
DNA

Deoxyribonucleosides Deoxyribonucleotides
Adenine (A) Deoxyadenosine Deoxyadenosine 5’-monophosphate (dAMP)
Guanine (G) Deoxyguanosine Deoxyguanosine 5’-monophosphate (dGMP)
Cytosine (C) Deoxycytidine Deoxycytidine 5’-monophosphate (dCMP)
Thymine (T) Deoxythymidine Deoxythymidine 5’-monophosphate (dTMP)
RNA

Ribonucleosides Ribonucleotides
Adenine (A) Adenosine Adenosine 5’-monophosphate (AMP)
Guanine (G) Guanosine Guanosine 5’-monophosphate (GMP)
Cytosine (C) Cytidine Cytidine 5’-monophosphate (CMP)
Uracil (U) Uridine Uridine 5’-monophosphate (UMP)

*The nucleotides are also named as, for example, deoxyadenylate and adenylate.
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Structure of Nucleic Acid Chains
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Thymine—Adenine
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Base Pairing in DNA
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DNA Replication

[] Thymine

O Adenine D T
Direction replication
fork moves

E] Cytosine

Q Guanine

Replication
fork

Template
strand

Lagging strand
replicates in
segments called
Okazaki fragments

DNA

polymerase Template
strand

Nucleoside

triphosphate
DNA polymaerase moves
\A% along the template in the Leading strand
3’ to 5’ direction on both grows continuously
the leading and lagging
strands.




DNA Replication
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Types of RNA
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RNA: From Nucleus to Cytosol

Cell nucleus

Translation
(at ribosome)

Polypeptide

© 2013 Pearson Education, Inc.



Protein Synthesis Takes Place on Ribosomes on Rough
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Transcription
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Codon Assignments

TABLE 25.4 Codon Assignments of Base Triplets in mRNA
Third Base (3’ end)
First Base (5’ end) Second Base U C A G
U Phe Phe Leu Leu
C Ser Ser Ser Ser
U A Tyr Tyr Stop Stop
G Cys Cys Stop Trp
U Leu Leu Leu Leu
C C Pro Pro Pro Pro
A His His Gln Gln
G Arg Arg Arg Arg
U lle lle lle Met
A C Thr Thr Thr Thr
A Asn Asn Lys Lys
G Ser Ser Arg Arg
U Val Val Val Val
G C Ala Ala Ala Ala
A Asp Asp Glu Glu
G Gly Gly Gly Gly
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From DNA Information to Protein

DNA informational strand:
5 ATG CCAGTAGGC CACTTGTCAZJ’
DNA template strand:
3" TAC GGT CAT CCG GTGAACAGT 5’
mRNA:
5 AUG CCAGUA GGC CACUUG UCA 3’
Protein:

Met Pro Val Gly His Leu Ser
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Translation
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mRNA, with the first tRNA in place at the start codon,
completing the initiation stage. The tRNA with amino acid 2 is
approaching.
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7 Uracil (RNA) arriving at the start codon of the mRNA.

Peptide bond

ELONGATION begins as the tRNA with A peptide bond forms between amino acid 1 and 2, the first tRNA is
amino acid 2 binds to its codon at the second released, the ribosome moves one codon to the right, and the tRNA
site within the ribosome. with amino acid 3 is arriving.
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TERMINATION occurs after the elongation steps have been repeated
until the stop codon is reached. The ribosomal units, the mRNA, and
the polypeptide separate.

Elongation continues with three amino acids in the growing
chain and the fourth one arriving with its tRNA.



