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A sample is taken
of sewage or some
other water likely
to contain phages.

A drop is mixed
with susceptible
bacteria and spread
over a Petri plate.

After incubation
for several hours,
plaques appear.

A sample from one plaque can be
mixed with a growing culture of
more susceptible bacteria. After
a few hours, the once cloudy
culture clears, showing that the
bacteria have been  largely killed.
This is a rich stock of phages.
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RMS Subunit Examples Substrate Methyl
Type Arrangement (^=cleavage) Added

I EcoB TGAN TGCT ( N6mA)

EcoK AAC GTGC( N6mA)

StySKI

II EcoRI G^AATTC (N6mA)

HhaI GCG^C (5mC)

(5mC)

PvuII CAG^CTG (N4mC)

IIS FokI GGATGN9^ (N6mA)
(N6mA)             N13^

HphI GGTGAN8^ (N6mA)
             N7^

MboII GAAGAN8^ (N6mA)
             N7^ (N4mC)

III EcoP I AGACCN?^ (N6mA)

EcoP15 I CAGCAGN25^ (N6mA)

StyLTI CAGAGN?^ (N6mA)

IV Eco57I CTGAAGN16^ (N6mA)

GsuI CTGGAGN16^ (N6mA)

MmeI TCCRACN20^ (N6mA)

Bcg-Like� BcgI ^N10CGAN6TGCN12^

Bpl I ^N8GAGN5CTCN13^

BaeI ^N10ACN4GTAYCN12^

- target recognition (specificity) - DNA helicase

- modification methyltransferase - restriction endonuclease
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R R

M M+a b

M Ma b
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R
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M R

R
R M

M

R

R

Hel

Hel M
M

�

6N

CGATN7GTTA
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A  Competitive Inhibitors
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C  RNA polymerase/LasR/
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(fragment)

spo

veg

dev

Infect M. xanthus with PI::Tn5-lac lysate
Select kanamycin resistant colonies on rich

      medium with X-gal
Score yellow vs. blue-green 

Patch yellow colonies to starvation medium containing X-gal.
Colonies will be blue on starvation medium if the promoter
external to lacZ regulates a gene involved in fruiting body
morphogenesis or sporulation.

Colonies will turn blue-green on rich
medium if the M. xanthus promoter external

to lacZ regulates a vegetative gene.

After 4 hours on
starvation medium,
insertions of lacZ in
genes expressed at early
stages of development
turn blue-green.

After 16 hours on
starvation medium,
insertions of lacZ in
genes expressed at early
stages of development
turn blue-green.
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internal
deletion

electroporate into M. xanthus,
select kanamycin-resistant
colonies

Recombination generates a kanamycin-
resistant merodiploid strain 

Growth on galactose enriches for loss of
the galK gene; in some cases, the wild-
type copy of the M. xanthus gene is lost.

PCR, Southern blot and phenotypic analysis can be used
to screen among kanamycin-sensitive, galactose-
resistant colonies for the desired null mutation.  
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plasmid

the 3� end of the socE gene is removed and
the blue-light inducible promoter is
substituted for the socE promoter. 

socE plasmid

electroporate into M. xanthus
homologous recombination generates
merodiploid kanamycin-resistant colonies

Conditions Protein        Viability
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plus blue light SocE and  ∆SocE     viable

Recombination generates a kanamycin-
resistant merodiploid strain 
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Select kanamycin resistant colonies
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Digest M. xanthus chromosomal DNA with BssHII
Ligate; Electroporate into E. coli pir host
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Sequence using transposon-derived oligonucleotides 
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1. Generate mutants

2. Back-cross into wild-type

transposon 
mutagenesis;

screen for
nonmotile colonies

Grow Mx8 phage on
nonmotile strain; transduce

wild-type to Kanamycin
 resistance.

Colony edge of a
wild-type strain

Colony edge of an A-
motility mutant

Colony edge of an S-
motility mutant
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dev- #1
dev+dev- #2

Mutagenize cells,allow cells
to recover on clone-fruiting
medium.

Screen for mutants that fail
to develop fruiting bodies
or produce spores

Mix equal numbers of each dev-
mutant with a dev+ strain and induce
to develop on starvation medium

1:1 mixture of wild-type
and dev mutant #1

Heat at 50 �C for 2 hr to kill vegetative cells;
Plate on rich medium to allow spores to germinate.

Dev+ strain with red carotenoid
marker; alternatively, donor can
carry an antibiotic marker.

1:1 mixture of wild-type
and dev mutant #2

Both wild-type and dev- mutant #1
germinate indicating that the wild-type

provided an extracellular signal needed by
the mutant.

Only wild-type spores germinate.  The
sporulation phenotype of Dev- #2 is
not complemented by the wild-type

(red).
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