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1.	Introduction

DNA	extraction	is	one	of	the	most	modern	of	the	biological	sciences.	Scientists	and	doctors	use	

DNA	extraction	 to	diagnose	many	medical	 conditions.	DNA	extraction	 can	also	be	used	 to	

gather	evidence	in	a	criminal	investigation.	There	are	many	methods	for	DNA	isolation	from	

human	samples	but	all	the	available	methods	are	more	time	consuming	and	require	corrosive	

chemicals	 like	 phenol-chloroform,	 liquid	 nitrogen,	 silica	 and	 they	 are	 highly	 expensive	

chemicals	also	or	it	requires	high-cost	kits.	The	present	study	describes	a	rapid,	reliable	SDS	

buffer	protocol	suitable	for	extraction	of	DNA	from	Blood,	fresh	human	tissue,	dried	tissue,	

bone,	paraffin-embedded	tissue	and	plastinated	tissue	samples.	The	protocol	does	not	any	

require	toxic	chemicals	and	also	consumes	less	time	(<1	hour)	and	also	cost-effective.	In	our	

study	extracted	DNA	showed	the	excellent	purity	evidenced	by	UV	spectrometer	at	the	ratio	of	

A260/A280	ranging	from	1.8-1.85	and	A260/A230	ratio	was	2,	which	shows	the	preparations	

are	sufficiently	free	from	proteins	and	polysaccharides.	This	new	method	is	suitable	for	all	

human	samples	including	blood.	The	success	of	this	method	is	that	we	obtained	high-quality	

genomic	DNA.

	 DNA	extraction	is	the	process	of	separation	of	DNA	from	the	

protein	membrane	and	other	cellular	materials	present	in	the	cell.	

DNA	extraction	is	the	most	important	part	in	the	genetic	analysis.	

Some	of	the	extraction	methods	require	the	incubation	period	of	

overnight,	 some	 require	 two	 days	 and	 some	 protocols	 can	 be	

performed	in	a	few	hours[1].

	 The	DNA	extraction	procedures	require	the	careful	handling	of	

biological	 samples	 to	 prevent	 the	 contamination	 of	 other	

biological	DNA	and	cross	over.	DNA	extraction	 tubes	should	be	

carefully	labeled,	especially	when	transfers	are	required	[2].

	 DNA	 is	 highly	 negatively	 charged	 because	 it	 contains	 more	

phosphate	groups	and	 it	 is	stabilized	by	magnesium	in	 the	cell	

when	unwound.	DNA	is	organized	into	chromosomes	by	coiling	

around	positively	charged	proteins	called	histones.	These	coiled	

forms	are	known	as	nucleosomes.	Magnesium	is	very	important	to	

the	function	of	proteases,	enzyme	proteins	that	cut	up	DNA	[3].	

The	lipid	structures	present	in	the	cell	membrane	are	responsible	

for	the	presence	of	proteases,	magnesium,	coiling	of	DNA	around	

histones	[4].

	 Many	 of	 the	 DNA	 extraction	 procedures	 have	 common	

mechanisms	those	are	Lysis	of	cell,	Separation	of	cells	from	other	

cellular	components,	Purification	of	DNA,	Isolate	the	DNA	

	 The	 disruption	 of	 the	 cell	 membrane	 is	 carried	 out	 by	 many	

procedures	 that	 include	 using	 heat	 to	 increase	 fluidity,	 disulfide	

bonds	are	reduced	by	using	dithiothreitol	(DTT)	or	a	detergent,	such	

as	sodium	dodecyl	sulfate	(SDS,	Silica,	ELB)etc.[5].

	 Extraction	of	intact,	pure	and	high-quality	DNA	is	very	important	

in	molecular	biology	studies,	The	DNA	isolation	protocols	require	to	

be	modified	to	each	species	and	sometimes	for	each	tissue	because	of	

the	 presence	 of	 high	 level	 of	 proteins	 [6],	 the	 search	 for	 a	more	

efficient	DNA	extraction	method	for	both	higher	quality	and	yield	has	

led	to	the	development	of	several	protocols	[7].

	 Many	factors	which	affect	the	isolation	of	good	quality	DNA	that	

includes	 the	 degradation	 of	 DNA	 due	 to	 endonucleases	 which	

interfere	with	the	enzymatic	reactions	[8].

	 Many	of	the	researchers	are	carried	out	experiments	to	eliminate	

the	use	of	corrosive	chemicals	like	phenol,	high	economic	kits	and	

labor-intensive	 steps	 for	 high	 throughput	 DNA	 extraction	 [9,10].	

Many	of	these	extraction	protocols	recommend	for	fresh	samples	for	

genomic	DNA	isolation,	but	it	seems	impractical	when	the	samples	

are	 collected	 from	 remote	 and	 rare	 locations.	 These	 situations	

necessitate	the	development	of	the	protocols	for	isolating	DNA	from	

blood,	 fresh	 tissue,	 dried	 tissue	 paraffin	 embedded	 tissue	

plastinated	tissue	and	bone	samples[11].
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	 Diagnosis	of	certain	medical	conditions	can	often	be	made	from	

DNA	extracted	from	a	patient.	Conditions	that	can	be	diagnosed	by	

genetic	 testing	 include	 cystic	 fibrosis,	 sickle-cell	 anemia,	 and	

fragile	x	syndrome,	Huntington's	disease,	hemophilia	A,	Down's	

syndrome	 and	 Tay	 -	 Sachs	 disease.	 In	 addition	 to	 diagnosing	

existing	 diseases,	 geneticists	 also	 commonly	 test	 whether	 a	

person	is	a	carrier	of	a	particular	genetic	condition	but	does	not	

have	any	symptoms	of	the	disease[12].

	 The	objective	of	this	study	is	to	develop	a	simple,	fast,	low	cost	

and	easy	to	isolate	DNA	protocol	in	open	laboratory	environment,	

and	 this	 method	 that	 eliminates	 the	 corrosive	 chemicals	 like	

liquid	 nitrogen	 and	 toxic	 phenol.	 The	 resulting	 optimized	 SDS	

buffer	protocol	 that	 enables	us	 to	 isolate	high-quality	 genomic	

DNA	 enable	 to	 perform	 PCR	 and	 other	 DNA	 experiments	 like	

restriction	digestion	DNA	sequencing	etc.

2.	Materials	and	methods	

2.1	Sample	collection	and	DNA	isolation

	 For	this	study	Blood	sample,	fresh	tissue,	dried	tissue	paraffin-

embedded	 tissue,	 Bone,	 and	 plastinated	 tissue	 samples	 are	

collected	from	Sapthagiri	medical	college	and	research	hospital	

and	Genomic	DNA	was	isolated	from	30–40 mg	sample	material	

using	 Extraction	 buffer:	 1.5%	 SDS	 +300mM	 Tris	 HCl+350mM	

NaCl+25mM	EDTA,	the	concentration	of	SDS	is	varied	from	0.5	%,	

1%,1.5%	to	standardize	the	buffer.

2.2.	Chemicals	and	buffers	used:

1.	 Extraction	 buffer:	 1.5%	 SDS	 +250mM	 Tris	 HCl+3000mM	

NaCl+25mM	EDTA

2.	Isopropanol	

3.	70%	ethanol	

2.3	Methodology	

	 200mg	of	human	sample	was	homogenized	using	1000	uL	of	

different	 concentrations	 of	 SDS	 buffer	 in	 mortar	 and	 pestle,	

homogenate	 was	 transferred	 to	 the	 1500	 uL	 microfuge	 tube	

centrifuged	samples	for	10min	at	13000rpm,	discard	the	pellet,	

supernatant	was	transferred	to	another	microfuge	tube	and	equal	

volume	of	ice-cold	isopropanol	added,	inverted	tubes	slowly	and	

DNA	starts	precipitating,	after	precipitation	centrifuge	the	tubes	

for	10	min	at	13000rpm	discard	the	supernatant.	Wash	the	pellet	

twice	with	70%	ethanol	by	centrifuging	at	5000rpm	for	5	min,	dry	

the	pellet	and	dissolve	in	100uL	of	TE	buffer.

	2.4.	Qualitative	and	Quantitative	Analysis	of	Extracted	DNA:

	 The	 DNA	 yield	 was	 measured	 by	 using	 a	 UV-Visible	

spectrophotometer	 at	 260 nm.	 DNA	 purity	was	 determined	 by	

calculating	 the	 absorbance	 ratio	 A260/280.	 Contamination	 of	

polysaccharides	 was	 assessed	 by	 calculating	 absorbance	 at	

A260/A230.	

	 Quality	of	DNA	was	checked	by	using	1%	agarose	gel	stained	

with	 ethidium	 bromide	 and	 bands	 were	 observed	 in	 the	 gel	

documentation	system.

3.	Results:

	 DNA	was	isolated	from	both	fresh	and	dried	samples	collected	

and	DNA	was	isolated,	the	DNA	extraction	procedure	is	tried	with	

varying	concentrations	of	SDS	viz.,	0.5%,	1%,	1.5%.	

	 0.5%	 of	 SDS	 buffer	 working	 fine	 with	 fresh	 tissue	 samples	

giving	 good	 quality	 of	 DNA	 but	 it	 is	 failed	 to	 work	 for	 other	

samples.	(Shown	in	Image	1)

	 1%	of	SDS	buffer	worked	 fine	with	 fresh	samples	with	good	

quality	DNA	and	for	the	dried	sample.	(Shown	in	Image	2)

	 1.5%	of	SDS	buffer	worked	fine	with	all	the	collected	samples	

gave	good	quality	of	DNA.	(Shown	in	Image	3)

Shows	 detailed	 results	 all	 the	 collected	 samples	 and	 its	

worked	DNA	in	the	respective	composition	of	SDS

Genomic	 DNA	 isolated	 using	 0.5%	 SDS	 buffer	 shown	 in	 1%	

agarose	gel	

Lane	1-fresh	 tissue,	Lane	2-	Paraffin-embedded	 tissue,	Lane	3-	

Dried	 tissue,	 Lane	 4-plastinated	 tissue	 Lane	 5-	 Blood,	 Lane	 6-	

Bone,	M-marker

Table	1:

Image	1

Image	2
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All	the	three	buffers	result	shown	in	Table	1	with	a	detailed	sample	
report.

The	results	of	DNA	UV-Visible	spectrophotometer	quantification	
of	 samples(Nanodrop)	 are	 shown	 in	 table	 1	 (1.5%	 SDS	 buffer	
extracted	samples	quantification)

Genomic	DNA	isolated	using	1%	SDS	buffer	shown	in	1%	agarose	

gel	

Lane	1-fresh	 tissue,	Lane	2-	Paraffin-embedded	 tissue,	Lane	3-	

Dried	 tissue,	 Lane	 4-plastinated	 tissue,	 Lane	 5-	Blood,	 Lane	 6-	

Bone,	M-marker



Image	3

Genomic	 DNA	 isolated	 using	 1.5%	 SDS	 buffer	 shown	 in	 1%	

agarose	gel	

Lane	1-fresh	 tissue,	Lane	2-	Paraffin-embedded	 tissue,	Lane	3-	

Dried	 tissue,	 Lane	4-plastinated	 tissue,	 Lane	5-	Blood,	 Lane	6-	

Bone,	M-marker

4.Discussion:

5.	Conclusion:

6	.	Acknowledgment:	

	 There	are	so	many	DNA	extraction	methods	available	in	current	

molecular	methodologies	but	these	methods	require	more	time	

highly	 expansive	 kits	 or	 corrosive	 chemicals.	 Isolation	 of	 DNA	

from	ELB	method	requires	a	minimum	of	2	days	to	complete	the	

isolation.	Other	kit	methods	are	highly	expansive	[11,12].

	 DNA	extraction	from	Tissues	and	Bone	require	some	corrosive	

chemicals	like	Phenol-chloroform	and	high	expansive	chemicals	

like	guanidine	thiocyanate,	silica	etc,	and	it	also	consumes	more	

time[12,13,].	

	 Simple,	low	cost,	fast,	reliable	and	high-quality	DNA	isolation	

from	human	samples	was	established	in	this	study.	Other	already	

available	protocols	are	very	lengthy	or	high	economic	or	it	does	

not	 suitable	 for	 isolation	 of	 DNA	 from	 dried	 tissue,	 paraffin-

embedded	tissue,	plastinated	tissue,	and	from	the	bone.

	 Here	 we	 have	 described	 a	 simple,	 safe,	 reliable,	 and	 cost-

efficient	SDS	DNA	extraction	method	that	provides	high-quality	

DNA	from	a	Blood	sample,	fresh	tissue,	and	dried	tissue	paraffin-

embedded	tissue,	Bone	and	plastinated	tissue	sample.1.5%	SDS	

buffer	 works	 for	 all	 type	 of	 human	 samples.	 This	 method	

eliminates	 the	need	 to	use	expensive	kits	 and	environmentally	

hazardous	phenol	to	obtain	high-quality	genomic	DNA.	Therefore	

this	method	is	recommended	even	in	low-technology	laboratories	

for	 high-throughput	 sample	 preparation	 suitable	 for	 various	

molecular	analytical	techniques.

	 Authors	are	grateful	to	Sapthagiri	Institute	of	medical	science	

and	 research	 center	 for	 providing	 the	 materials	 required	 for	

completion	of	the	work.	
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