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Mutation

Table 14.1

LG RN Types of lacl mutations

Function affected

Phenotype

lacl

lacl®
lacl®

lacl™

Operator binding or
tetramer formation

Operator binding
Inducer binding

Conformational
change after inducer
binding

Constitutive; recessive

Constitutive; dominant

Permanently repressed;
dominant

Repressed only with
inducer bound; dominant
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Figure 14.1
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Figure 14.2
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Figure 14.3
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Figure 14.4
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Figure 14.5
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Figure 14.6
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Figure 14.7
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Figure 14.9
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Figure 14.10
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Figure 14.11
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Figure 14.12
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Figure 14.13
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Figure 14.14
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Table 14.2
Bacillus subtilis sporulation regulators
Stage of
mutant arrest Gene Function
0 spo0A Transcription regulator
spo0B Phosphorelay component
spoOF Phosphorelay component
spoOE Phosphatase
spoOL Phosphatase
spoOH Sigma H
I spollAA Anti-anti-sigma
spollAC Sigma F
spollE Phosphatase
spollGA Protease
spollGB Pro-sigma E
1l spolllG Sigma G
\Y spolVCB-spolllC*  Pro-sigma K
spolVF Regulator of sigma K

“In B. subtilis and some other bacilli, two gene fragments undergo recombination
to produce the complete sigma K coding region.
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Figure 14.15
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Figure 14.16
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Table 14.3
Sporulation sigma factors and their genes
Sigma factor spo gene name sig gene name Compartment of activity

c" spoOH sigH Predivisional sporangium

c spollAC sigk Forespore

o spollGB sigE Mother cell

c© spolllG sigG Forespore

ot spolVCB-spollIC sigk Mother cell
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Figure 14.18
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B—Galacto;idase]activity B-Galactosidase activity
B (units mI™") (units mI”")
— No. of —_— No. of
Mutation ties t, determinations Mutation ties t, determinations
spo0A43 0.016 0.037 2 spolllA65 0.18 0.22 4
spo0B136 0.023 0.054 2 spolllB2 0.65 0.13 2
spolllC94 0.24 0.23 4
SpoOETT 0.018 0.015 2
spo0F221 0.021 0.050 2
spolVA67 0.29 0.080 3
spooH17 <0.01 0.018 2 szoIVBl65 0.12 0.19 3
spo0j93 0.048 0.25 2 spolVC23 0.29 0.15 3
spo0K141 0.013 0.050 2
spollAAS62 0.41 0.38 2 i”"VAgg 0.44 0.34 2
poVBI1 0.49 0.21 2
spollAC1 0.44 0.51 2 spoVC134 0.61 0.46 2
spollB131 0.36 0.17 3
spollD298 0.43 0.11 2
spollE48 0.67 0.77 3
spollG55 0.69 0.58 3
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Table 14.4

Timing and dependence patterns of gene expression

EEra G e G Expression in mutants of genes or operons:

operon expression spo0 spollA spollE spollG spolllG spolVC
fusion® (min) (c") (c%) (0% )
spollA 40 - + + + + +
spollE 30-60 - + + + + +
spollG 0-60 - + + + + +
gpr 80-120 - - - + + +
spolllG 120 - - - - + +
ssp >120 - - - - - +
spolVC 150 - - - - + +
CotA 240 - - - - - =

“The functions of these are described in the following sections.
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Figure 14.19
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Figure 14.20
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Figure 14.21

Predivisional sporangium Mother cell Forespore

F F F
S/ 1IAB Polar septation °/11AB N
>

IIAB phosphorylates II1AA IIE dephosphorylates [IAA-P
lAA lIAA-P

IIAB-ATPl IIE& p

[IAA-P HAA




@ Molecular Genetic Analysis in Bacteria  FIND [ CHAP TOC

Figure 14.22
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Figure 14.23
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Figure 14.24
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Figure 14.25
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