Technique 3:
Inverse PCR for site-directed mutagenesis
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Technique 3:
Inverse PCR for site-directed mutagenesis
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Use a selection primer ko suppress a
uhique reskrickion sikte on Ehe F»Lasmaci

(Unique
Restriction Site) ——

QO—-O0—%5

Cloned Gene

The Transformer Kit uses two oligonuclectide primers which are
simultaneously annealed to one strand of a denatured double-
stranded template. One primer introduces the desired mutation and
the other mutates the unique restriction site in the Ptasmid, creating a

new restriction site or eliminating the site completely. Elongation by
T4 DNA polymerase, which lacks skrand dis’ptacemen& activity, resulks
in the incorporation of both mutations in the same newly synthesized
strand. The DNA is then digested with a restriction enzyme that cuts at
the original restriction site. The uncub, mutated DNA will transform E.
coll more e«f«fi«:iemﬁv than the Linear DNA with no mutations,

s (from Clontech)




Next step following
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Bacterial transformation

.
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ProClone™ Competent Cells are high-
efficiency, chemically competent DH5a
(E. coli) cells

. J

Plate on LB agar with appropriate antibiotic
and incubate overnight at 37°C

(S J

Add DNA to the cells and mix gently
then incubate on ice for 30 min

Incubate at 37°C for 1 hr on
shaker

|
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J

Cool on ice for 1 to 2 min then add 150 pl
of LB to ProClone™ Competent cells

(Cat. No. E003)




Ankibiotic selection

AmpR
(selection marker) MCS
lacZ

Plasmid vector

Ampiciiuv\

BACTERIAL TRANSFORMATION

Growth of transformed
colonies (with Ftasmid)
o Fytasm&d w/o thsert
® ptasmid wikth thsert
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Analysis of Mutants
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Euw’arvoﬁe cell
transtection

Stable and transient transfectants




Transfection mebthods

Polymers
e.g. Calcium Phosphate

Protocols can vary
greatly depending on
the characteristics of
the cell Line you use
and the desired
effects,

Microinjection |5
via microneedles

Electroporation




Trawnsient
Eransfections

Transiently transfected cells express the foreign gene but do not
integrate ik into their genome, Thus the new gene will not be
repiica&eci. These cells express the transiently transfected qgene for a
finite period of time, usually several days, after which the foreign
gene is lost through cell division or other factors.

Eransient transfection
of Cos cells

Not interested in biological response

Interested in short term bioclogical —— Eransient transfection

response | of specific cells




Stable
transfections

Grenerating stably transfected cells begins with a transient transfection,
followed by an infrequent but important and serendipitous process. In a small
proportion of transfected cells, the foreign gene is integrated into the cells’
genome. The hallmark of stably transfected cells is that the foreign gene
becomes part of the genome and is therefore replicated. Descendants of these
transfected cells, therefore, will also express the new gene, resulkting in a stably
transfected cell Line,

A common selection method is to cotransfect the new gene with ancther gene
for antibiotic resistance (such as the neomycin resistance gene, neo) and then
treat the transiently transfected cells with the appropriate antibictic for
selection (such as geneticin or G41% for neotransfected cells). Only the stably
Eransfected cells with resistance to the antibiotic will survive in Longterm
cultures, allowing for the selection and expansion of the desired cells.

Interested in long term biological — Stable transfection of
response | specific cells




Not interested in biological response ”m‘b fropstent e rechion
of Cos cells

To sf:u,cij protein-protein interaction —> co-1%, FRET
Molecular level § To s&u.cij protein modification (Phos!aharfji.a&iow..) —> WRB, FRET
(protein extract) § To study the effect of dominant mutations — WB, co-IP

To study the effect of dominant-negative mutations WB, co-IP

Interested in short term biological — Tramsient transfection
response ‘ of specific cells

Interested in long term biological & | Stable transfection of

response | specific cells

5 To study the effect of dominant mutations — phenotype
Cellular level § 1 ; ;
- To study the effect of dominant-negative mutations —> phenotype




Dominant mutakions

Definition:

A mutation whose gehe product is constitutively
active .

The produ«:& overcomes the witd—-EjPe Produ&:&




Examples of dominant
nubtation:

Oncogenic mubations
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Dominant negative
mutations

Definition:

A mutation whose gene product adversely affects the
normal, witd—Eer gene prodw::& within the same cell,

This usually occurs if the product can still tnteract
with the same elements as the witd-Eer Froduc&, but
block some aspect of its function.




Examples of dominant
neqgative mutation:

o A wmutation in a transcription factor that removes
the activakion domain, but skill conkains the DNA
binding domain. This product can then block the wild~
type transcription factor from binding the DNA site
leading to reduced levels of gene activation.

> A protein that is functional as a dimer.
A wmutbation that removes the functional domain, but
rebains the dimerization domain would cause a
dominate negative phenotype, because some fraction
of protein dimers would be missing one of the
functional domains.




(}penedwquesémms

o ‘EZxF}La\LM experime.m&ai resulks obtained usiing
IP or co-IP techhigues, with or W/G Tag-
proteins, Y-2H and site-directed mutagenesis

g Choose among 17, co-17, Eaggad—-yrc:»&ems,
Y-2H and site-directed mutagenesis the
appropriate approach to address a specific
experimental question, defending your
choice




Assignment for next Wednesday:
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Regulators Differences in ERK activity Cellular responses

S Sustained ERK activation
Differentiation

Time
PC12 cells

Transient ERK activation
Proliferation




Is the difference in the
kinetics due to the rate
of internalisation of
the re«ﬁep&or?

How would you

prace&d ko answer
Elis M,ESEE«OV\?
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EGF binding

4 EGF binding
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