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Terminology

Genetics  Study of what genes are, how they
carry information, how information is

expressed, and how genes are
replicated

Gene Segment of DNA that encodes a
functional product, usually a protein
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Terminology

Genome All of the genetic material in a cell
Genomics Molecular study of genomes
Genotype Genes of an organism

Phenotype Expression of the genes
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Frameshift mutation Insertion or deletion of one

or more nucleotide pairs
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lonizing radiation (X rays and gamma rays) causes the
formation of ions that can react with nucleotides and
the deoxyribose-phosphate backbone.

Nucleotide excision repairs mutations
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Mutation

r),. Ultraviolet ———— CMJJ 0:1 8,

UV radiation” & =,
mu*]'u e

causes thymine "7,
dimers v ‘;ﬁ%

Ultraviolet light

P 5T

Exposure to ultraviolet lighcauses

. . 2 m-du adjacent thymines to become cross-
nght'repalr _ U\dmnﬂ 21 sl linked, forming a thymine dimer and
dimer disrupting their normal base pairing.

separates thymine
dimers

excision. (80 ¢ photorepail sy o,y psw g [y €) An enzyme cuts out and removes the

damaged DNA.

dz\, ‘;‘){JA . s;\‘; ¢ \sfe( e re,pq'\r,‘:j K’ é\;)lf’ ¢ pucleotde i 524
' ajmz a _ i . .
C e b e sl aelll i) f?/[}nj

light vepair - r XinuouS e Jv a{jl S [azsor
v sysker-  TET Ye T e st € DNA .
. amean tredion polymerase fills the gap by

synthesizing new DNA, using the
intact strand as a template.

¢ 0i > G Wl

S350, Permar»d/ ey
Uz\:\ _k_‘\’_'. I Eés‘ on> L}:J
ihion = p=0 YA:A": l r‘c‘r}
VY e €} DNA ligase seals the remaining
gap by joining the old and new
DMA.

Figure 8.20



The Frequency of Mutation

Spontaneous mutation rate = 1 in 10° replicated base
pairs or 1 in 10° replicated genes

Mutagens increase to 10— or 10-3 per replicated
gene
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Positive (direct) selection detects mutant cells because
they grow or appear different.

Negative (indirect) selection detects mutant cells
because they do not grow.



Replica Plating
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Genetic Transfer and Recombination

Vertical gene transfer Occurs during
Tenstomntion o Teshibi 5oz ou-s2a - FEProduction, between

S generations of cells
Horizontal gene Transfer of genes between
transfer cells of the same

§ bl o al generation
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Recombination
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Conjugation
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Conjugation
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Conjugation
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Genetic Recombination
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Transduction
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Conjugative plasmid
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Plasmids
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Transposons
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Regulation of Bacterial Gene Expression
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Repression
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Regulation of Gene Expression
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Regulation of Gene Expression
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Regulation of Gene Expression

-

! P o) Z ¥
lactkose fe rm@Vl/W

o e KX

Transcription

Operon
— = CRNA

Translation

esle«— Allolactose
%V; b, (lnd ucer)

Inactive Transacetylase
repressor

' protein Permease Wh ol S (ae

.\M, é/ 3
ac ,B-Ga!actusndase dﬂ’ M st
B/wk dpwn dg lackose

M/f" SI\J.COSC. MSX—
€ Repressor inactive, operon on. When the inducer llolactose = 7 i oo
binds to the repressor protein, the inactivated repressor can no IR - L
longer block transcription. The structural genes are transcribed, )1 a=.> ¢ pllolackss () (ols 2

ultimately resulting in the production of the enzymes needed for pepressor —= active
lactose catabolism. L E s g e -

{a) An inducible operon
Figure 8.14.4



Regulation of Gene Expression
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Regulation of Gene Expression

O

) sacridl \é l)

peon b )51, £ «
L sl ¢ Semyd AR
Glucose S ‘9./—\.,,‘\;") G5
15 no
" N
Lactose
Time =

{a) Growth on glucose or lactose alone

l'l’\/ 6_ C()];

Number of cells (log)

ada P;c«\-"or\_
All glucose
consumed
_/v@ &J
QUi one

o gperon
o |lactose

\J

Glucose S
used

Lactose used

Time

{(b) Growth on glucose and lactose
combined

Figure 8.15



