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10.2 DNA and RNA are polymers of nucleotides
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= The monomer unit of DNA and RNA is the nucleotide,
containing
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— 5-carbon sugar G508 pulad S
— Phosphate group Cli 8 4e gana
— Nitrogenous base daiia g i Sacd

= A sugar-phosphate backbone is formed by covalent bonding

between the phosphate of one nucleotide and the sugar of the
next nucleotide
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Nitrogenous bases extend from the sugar-phosphate backbone
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The structure of DNA polynucleotide
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10.3 DNA 1s a double-stranded helix
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= DNA is composed of two pollnucleotide chains joined together by
hydrogen bonding between bases, twisted into a helical shape
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— The sugar-phosphate backbone is on the outside
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— The nitrogenous bases are perpendicular to the backbone in the
interior
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— Specific pairs of bases give the helix a uniform shape
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— A pairs with T, forming two hydrogen bonds
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— @G pairs with C, forming three hydrogen bonds
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Three presentations of DNA
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11.3 DNA packing in eukaryotic chromosomes helps regulate gene expression
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= Eukaryotic chromosomes undergo multiple levels of folding and
coiling, called DNA packing
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— Nucleosomes are formed when DNA is wrapped around histone proteins
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“Beads on a string” appearance
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— Each bead includes DNA plus 8 histone molecules
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—  String is the linker DNA that connects nucleosomes
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— Tight helical fiber is a coiling of the nucleosome string
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— Supercoil is a coiling of the tight helical fiber
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— Metaphase chromosome represents the highest level of packing
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= DNA packing can prevent transcription
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11.3 DNA packing in eukaryotic chromosomes helps regulate gene eXPreSSIOH
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10.4 DNA replication depends on specific base pairing
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=DNA replication follows a semiconservative model
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— The two DNA strands separate
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— Each strand is used as a pattern to produce a complementary
strand, using specific base pairing
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— Each new DNA helix has one old strand with one new strand
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A template mode for DNA replication
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10.6 The DNA genotype is expressed as proteins, which provide
the molecular basis for phenotypic traits
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= A gene is a sequence of DNA that directs the
synthesis of a specific protein
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— DNA is transcribed into RNA
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— RNA is translated into protein
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= The presence and action of proteins determine the

phenotype of an organism
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10.8 The genetic code is the Rosetta stone of life
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= Characteristics of the genetic code
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—Triplet: Three nucleotides specify one amino acid
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— 61 codons correspond to amino acids
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— AUG codes for methionine and signals the start of transcription
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— 3 “stop” codons signal the end of translation
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— Redundant: More than one codon for some amino acids
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— Unambiguous: Any codon for one amino acid does not
code for any other amino acid
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— Does not contain spacers or punctuation: Codons are
adjacent to each other with no gaps in between
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— Nearly universal
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Dictionary of the genetic code (RNA codons)
U1 LS Ah) ) ol) A anma




DNA

A |T| |G| |Al Al |G| |T| |T||T| |T| |AH G

Transcription
l A

RNA
\ J L J \ J \ J
Y Y Y Y
Start codon Stc:zyc‘:gqqn
sl 5 )4 _F 5 i
= Translation

dad A

¢ 0

Copyright © 2009 Pearson Education, Inc.



11.1 Proteins interacting with DNA turn prokaryotic genes on or off in response

to environmental changes
Ay ol yaal Alaiud 5l i) A0 ol il i 3las ol Jadis Bal) ae Aleliiall clisi g )

= The lactose (/ac) operon includes) S5 Gkl Jedy
— Three adjacent genes for lactose-utilization enzymes
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— Promoter sequence where RNA polymerase binds
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— Operator sequence is where a repressor can bind and block RNA polymerase
action
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= Regulation of the lac operon OSSO g bsl 8 aSall
— Regulatory gene codes for a repressor protein
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— In the absence of lactose, the repressor binds to the operator and prevents RNA
polymerase action
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— Lactose inactivates the repressor, so the operator is unblocked
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