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How	to	perform	site	directed	mutagenesis.	How	to	do	site	directed	mutagenesis.

Direct	mutagenesis	studies	of	the	site	can	be	extremely	useful	for	illucidating	the	function	of	a	gene	or	protein,	or	to	create	variants	of	an	enzyme	with	new	and	improved	functions.	Now	there	are	many	approaches	available	to	generate	directed	mutants	to	the	site,	whatever	your	purpose.	In	this	post,	he	summarized	three	techniques	that	will	allow
you	to	produce	a	wide	range	of	mutations	and	aim	to	some	useful	resources	to	help	you	get	those	techniques	up	and	running.	Note:	All	these	approaches	are	good	for	cloned,	genomic	or	cDNA	models,	if	not	indicated	(*	only	means	cloned	models,	**	it	only	means	for	GDNA	or	only	cDNA).	Technique	1:	PCR,	with	modified	primers	Description:	This	type
of	direct	site	mutagenesis	uses	the	PCR	primers	designed	to	contain	the	desired	change.	The	PCR	Primer	sequence	simply	replaces	the	original	sequence	-	provided	that	the	changes	are	quite	minimal	to	allow	the	primer	to	reconnect	to	the	intended	target.	Use	for:	Change	of	basic	identity	Limited	at	the	end	of	the	target	sequence	5	â	"¢	or	3	terminal
insertions	of	3	â	€	¬	100	deletion	bases	50	bases	**	Technique	3:	reverse	PCR	Description:	Reverse	PCR	is	used	for	mutant	plasmids.	This	method	uses	two	back-to-back	primers	to	amplify	the	entire	plasmid	and	the	linear	product	is	then	touched	to	the	circular	shape.	The	primer	binding	regions	can	be	changed	by	changing	the	primer	sequences	to
contain	the	desired	mutation.	Insertions	can	be	taken	around	the	binding	regions	of	the	primer	by	adding	sequences	alongside	the	primers	and	cancellations	can	be	performed	simply	by	leaving	a	space	between	the	two	primers.	Use	by:	Listings>	100	Bases	*	Deletions	50	Bases	*	Additional	reading:	Integrated	DNA	Technologies,	2011.	Guide	to	the
Mutagenesis	application.	Facebook	Twitter	LinkedIn	more	1.ling	mm,	Robinson	BH:	DNA	mutagenesis	approaches:	an	overview.	Anal	Biochem.	1997,	254:	157-178.	10.1006	/	Dress.1997.2428.ArticleÃ	¢	CasÃ	¢	Google	scholar,	2.	Antikainen	NM,	Martin	SF:	alteration	of	protein	specification:	techniques	and	applications.	Bioorg	Med	Chem.	2005,	13:
2701-2716.	10.1016	/	J.BMC.2005.01.059.ArticleÃ	¢	CAS-Google	ScholarÃ	¢	3.chapnik	N,	Sherman	H,	FROY	or:	A	method	of	mutagenesis	directed	by	the	anodeben	site	with	PCR	extension	and	primer.	Anal	Biochem.	2008,	372:	255-257.	10.1016	/	J.AB.2007.07.020.ArticleÃ	¢	Cas-Google	ScholarÃ	¢	4.Kumar	R,	Rajagopal	K:	Polythurherasy	chain
reaction	overlapping	from	overlapping	single	step	for	multiple	mutagenesis	without	overlap	extension.	Anal	Biochem.	2008,	377:	105-107.	10.1016	/	J.AB.2008.03.003.Article,	CasÃ	¢	Google	ScholarÃ,	5.Branan	J,	Papworth	C,	Greener	A:	Direct	site	mutagenesis	using	double-row	DNA	DNA	DNA	models.	MOL	BIOL	methods.	1996,	57:	31-44.cas	"Google
scholarÃ,	6.Kirsch	RD,	Joly	E:	a	better	PCR-mutagenesis	strategy	improved	for	mutagenesis	to	two	sites	or	scambiature	of	sequences	between	genes	Nucleic	acids	res.	1998,	26:348-1850.	10.1093	/	NA	/	26.1848.AKICLEã	¢	Cassanda	¢.zheng	l,	Baumann	U,	Redemond	JL:	AUNTO	DI	DELIVERY	SITITA	ONE	ON	THE	ONE	ON	A	STEP-STEP-STEET.
Nucleic	acids	res.	2004,	32:	E115-10.1010T3	/	N	/	GEN110.artliceã,	824,9110.artlillã,	8411Assena	A,	A,	A,	A,	A,	A,	I,	Strautnieks	SS,	Thompson	RJ,	Gardiner	RM,	Hanukoglu	A:	Structure	of	the	gene	of	the	amiloride-sensitive	epithelial	sodium	channel	subunits	human	beta.	Biochem	Biophys	Res	Commun.	1998	252:	208-213.	10.1006	/
bbrc.1998.9625.ArticleÃ	House	Google	ScholarÃ	9.Edelheit	O,	Hanukoglu	I	Gizewska	M,	N	Kandemir,	Tenenbaum-Rakover	Y,	M	Yurdakok,	Zajaczek	S,	Hanukoglu	A:	New	mutations	in	the	epithelial	sodium	channel	(ENaC)	subunits	genes	and	phenotypic	expression	pseudohypoaldosteronism	multisystem.	Clin	Endocrinolo	(OXF).	2005,	62:	547-553.
10.1111	/	j.1365-2265.2005.02255.x.ArticleÃ	House	Google	ScholarÃ	10.Hanukoglu	A,	Edelheit	O,	Y	Shriki,	Gizewska	M,	N	Dascal,	Hanukoglu	I:	renin-aldosterone	response,	urinary	/	Na	K	ratio	and	pseudohypoaldosteronism	growth	in	patients	with	mutations	in	genes	epithelial	sodium	channel	subunits	(ENaC).	J	Steroids	Biochem	Mol	Biol.	2008,	111:
268-274.	10.1016	/	j.jsbmb.2008.06.013.ArticleÃ	House	Google	ScholarÃ	11.Hall	TA:	BioEdit:	a	biological	sequence	alignment	editor	and	user-friendly	analysis	program	for	Windows	95/98	/	NT.	Nucl	Acids	Sym	Ser.	1999	41:	95-98.CASÃ	Google	ScholarÃ	12.Liu	H,	Naismith	JH:	An	efficient	one-step	site-directed	deletion,	insertion,	single	and	multiple-
site	plasmid	mutagenesis	protocol.	BMC	Biotechnol.	2008,	8:	91-10.1186	/	1472-6750-8-49.ArticleÃ	Google	ScholarÃ	Page	2	Primer	Sequence	*	Length	(nt)	in	F-R333K-R333K	ctgtccctgatgctgAAGgcagagcagaatgacttc	36-a-36-R	gaagtcattctgctctgcCTTcagcatcagggacag	D338A-	F	cgcgcagagcagaatgCcttcattcccctgctg	33	a	-D338A
cagcaggggaatgaagGcattctgctctgcgcg	R-33	to	F-R350A-cacagtgactggggccGCggtaatggtgcacggg	34-R350A-R	cccgtgcaccattaccGCggccccagtcactgtg	34-E358D	gtgcacgggcaggatgaTcctgcctttatggatg	F-34	to	R-E358D-catccataaaggcaggAtcatcctgcccgtgcac	34-K474R-F	ctgggctgtttcaccaGgtgccggaagccatgc	33-K474R-R	gcatggcttccggcacCtggtgaaacagcccag	33
a-	R476K	ctgtttcaccaagtgcAAgaagccatgcagcgtg	F-34	to	R-R476K-cacgctgcatggcttcTTgcacttggtgaaacag	34	b	+	F	gccattgccaccaggTACCCATACGACGTCCCAGACTACGCTaacctgaacttctcc	HA-57	HA-b	+	R	57	*	ggagaagttcaggttAGCGTAGTCTGGGACGTCGTATGGGTAcctggtggcattggc	mutated	or	inserted	nucleotides	are	written	in	uppercase	characters.
Protocols	for	the	site-directed	mutagenesis	are	widely	used	in	the	field	of	molecular	biology	and	include	many	methods	based	polymerase	chain	reaction	(PCR)	which	have	been	developed	in	order	to	achieve	efficient	mutagenesis	of	a	sequence	of	target	DNA	(1A	4).	However,	Ã	|	more	protocols	for	site-directed	mutagenesis	are	widely	used	in	the	field
of	molecular	biology	and	include	many	methods	based	polymerase	chain	reaction	(PCR)	which	have	been	developed	in	order	to	achieve	efficient	mutagenesis	of	a	sequence	of	target	DNA	(1A	4).	However,	some	of	these	methods	require	two	or	more	oligonucleotides	specific	for	each	round	of	mutagenesis,	making	the	cost	of	these	expensive
procedures.	This	chapter	describes	an	efficient	and	economical	method	mutagenesis	PCR-based	site-directed,	which	is	designed	to	introduce	a	series	of	mutations	in	the	cloned	DNA	in	pUC	vectors	(pUC	18,	19,	118,	119).	The	protocol	uses	a	combination	of	a	primer	designed	to	introduce	a	mutation	in	the	target	sequence	with	a	primer	that	can	be
reused	for	each	mutagenesis	reaction	(Fig.	1).	Using	this	method,	a	series	of	site-directed	mutations	can	be	undertaken	that	require	only	a	single	primer	for	each	desired	change,	and	furthermore,	no	steps	are	reiterative	transformation	necessary.Fig.	1.Il	Principle	PCR	in	vitro	mutagenesis.	[1]	First	round	PCR	of	the	target	DNA	after	cloning	sequence
in	multicloning	site	of	one	of	the	pUC	series	of	vectors.	One	of	the	MUT	primer	is	chosen	to	destroy	a	restriction	site,	based	on	both	the	direction	of	R1	primer	(primer	for	introducing	a	mutation)	and	the	restriction	site	used	to	clone	the	sequence	of	the	target	DNA.	The	first	round	of	PCR	is	carried	out	by	by	R1	Primer	and	M13	Primer	RV	(or	M13
Trigger	M4),	Mut	Primer	and	M13	Trigger	M4	(or	M13	RV	trigger)	separately	in	two	tubes.	[2]	After	the	purification	of	the	DNA	to	eliminate	excess	excess	The	amplified	products	are	mixed,	heat	resistant	and	rim.	[3]	TAQ	DNA	polymerase	is	added	to	complete	the	HeteroDuplex	DNA.	[4]	The	second	round	PCR	is	performed	using	the	primers	M13
Primer	M4	and	M13	Primer	RV	Flanking	oligonucleotides,	which	will	cause	two	types	of	amplified	products	(a)	and	(b).	[5]	The	amplified	products	are	digested	with	two	restriction	enzymes,	one	of	which	must	recognize	the	site	(x)	that	had	been	destroyed	by	the	mut	primer	and	on	the	other	that	recognizes	the	appropriate	site	(y)	within	the
multicloning	site	.	[6]	Reclines	the	digested	fragment	in	the	digested	vector	with	the	same	two	restriction	enzymes.	Only	the	fragment	(a)	containing	the	mutation	introduced	by	the	primer	R1	sequence	will	be	back.	Less	PDF	integral	text	Related	articles	Technical:	direct	site	mutagenesis,	PCR,	DNA	purification,	Agarose	Gel	electrophoresis,	DNA
sequencing	models:	Escherichia	coli	based	on	techniques	Amy	L.	Robertson	&	Stephen	P.	Bottomley,	2013,	Springer	Protocolts	Janice	C.	Brown	&	Sebastian	G.	Amyes,	1998,	Springer	Protocols	Svetlana	V.	Harbaugh	et	al.,	2014,	Protocols	Springer	Benoit	Villiers	&	Florian	Holdfelder,	2014,	Springer	Protocols	Wei	Yang	&	Lin-Hua	Jiang,	2013,
Springer	Protocols	Amy	L.	Robertson	&	Stephen	p.	Bownley,	2013,	Protocols	Springer	Janice	C.	Brown	&	Sebastian	G.	Amyes,	1998,	Springer	Protocols	Svetlana	V.	Harbaught	et	al.,	2014,	Protocols	Springer	Benoit	Villiers	&	Florian	Holdfelder,	2014,	Springer	Protocolts	Wei	Yang	&	Lin-Hua	Jiang,	2013,	Protocols	Springer	Matthew	D.	Nelson	&	David
H.	Fitch,	2011,	Springer	Protocols	Atsushi	Shimada	&	Osamu	Takeda,	2000,	Springer	Protocols	Robert	M.	Horton,	1997,	Springer	Protocolts	Michael	K.	Trower,	1996,	Springer	Protocolts	RO	Bert	M.	Horton,	1993,	Springer	protocols	Ito,	W.,	Ishiguro,	H.	and	Kurosawa,	Y.	(1991)	A	general	method	to	introduce	a	series	of	mutations	in	the	cloned	DNA
using	the	polymerase	chain	reaction.	Gene102,	67	-	70.	Hemsley,	A.,	Arnheim,	N.,	Toney,	M.	D.,	Cortopassi,	G.	and	Galas,	D.	J.	(1989)	A	simple	method	for	the	mutagenesis	directed	by	the	site	using	the	polymerase	chain	reaction.	Nucleic	acids	Res.17,	6545	-	6551.	Higuchi,	R.,	Krumelle,	B.	and	Saiki,	R.	(1988)	A	general	method	of	prepare	in	vitro	and
mutagenesis	specific	fragments	of	the	DNA:	study	of	protein	interactions	â	€	<	â	€
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