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Materials & instruments 

 

 

 

*  0.5,1.5 ,2 * Micro tubes (0.5, 1.5 & 2 ml) 

 *                                               * Falcon tubes of 15 ml 

** Pasture pipette  

** Adjustable pipettes & pipette tips   

** Surgical  musk, Gown and gloves  

** Cold centrifuges (4500 rpm) 

* rpm * Micro centrifuge (12000-14000 rpm) 

* * Vortex  or stirrer   

* * Incubator or water bath 

* -20 * -20 Freezer  

* * Electrophoresis apparatus    

* * Autoclave-able  basket   
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Stock Solution & Buffers 

 

 

 
 

 

 
 

 

 
 

  

*

   -20
o
C 

* Lysozyme (10mg/ml) 

 
Dissolve 10 mg lysozyme in ml distilled water. Store in small aliquots at -20ºC for no longer than one year.  

       

*

 

* 10% SDS  

 

10 gram SDS/100 ml D.W 

Dissolve by heating at 65
0
C for 20 min. Do not autoclave. Store at room temp for no longer than 1 month.  
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*1XTE

  ((Tris (tris,MW=121.14 )

HCL

HCL 

:Na2 EDTA  Na2 EDTA

NaOH (±20 g)    

 

1XTE
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* 1 X TE buffer  

First prepare the following stock buffers 

 

* 1 M Tris- 1 Liter  

Dissolve 121.14 g tris (hydroxymethyl) aminomethane (tris, MW= 121.14 in 800 ml H2O). Adjust PH to 

the desired value by adding concentrated HCL as following table; 

1M Tris with PH 7.4 need approximately 70 ml of concentrated HCL  

1M Tris with PH 7.6 need approximately 60 ml of concentrated HCL  

1M Tris with PH 8.0 need approximately 42 ml of concentrated HCL  

Adjust volume to 1 liter with H2O. Sterilize by autoclaving and store at room temperature  

 

* 0.5 M Na2 EDTA (PH 8.0) - 1 litter  

Dissolve 186.12 g disodium ethylenediaminetetraacetate-2 H2O (Na2 EDTA-2H2O, 

MW =372.24) in 800 ml H2O; stir vigorously on a magnetic stirrer. 

Adjust to PH 8.0 with NaOH (±20 g Na OH pellets) and adjust volume to 1 liter with H2O.  

Divide into aliquots and sterilize by autoclaving. Store at room temperature (remember the disodium salt of 

EDTA will only dissolve when the PH of the solution is adjusted to 8.0 by the addition of NaOH). 

 

* To prepare 1X TE buffer, Add 10 ml  1M tris (PH 8.0, 7.6 or 7.4 ) and 2 ml 0.5 M Na2 EDTA (PH 8.0) 

to 800 ml H2O.  Mix and adjust volume to 1 liter with H2O. Sterilize by autoclaving .Store at room 

temperature.  
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*K

K - 

* Proteinase K 
 

Dissolve 10 mg of proteinase in one ml of distilled water. Store in small aliquots at -20
 0

C for no longer than 

one year.  

* K 

 K) 

* SDS/Proteinase K mix 

 

Mix 5µl proteinase K )10 mg/ml ( with 70 µl of  10% SDS for each sample. 

 

       

* 

NaCl100 

* NaCL (5M) 

Dissolve 29.2g NaCL in 100 ml distilled water. Autoclave. Store at room temp for no longer than one year.  
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 *CTAB/NaCL  

 NaClCTAB

* CTAB/NaCL solution 

  
Dissolve 4.1 gram NaCL in 80 ml distilled water.  While stirring, add 10 gram CTAB (n-cetyl-N,N,N,-

trimethyl  ammonium bromide ). If necessary, heat solution to 650C. Adjust the volume to 100 ml distilled 

water. Store at room temp for no longer than 6 months. 

       

* 

 

* Chloroform/ isoamyl alcohol (24:1) 

 

Mix 24 volume of chloroform with 1 volume of isoamyl alcohol. Store at room temp for no longer than one 

year.  
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*

 

* Isopropanol: 

 

Store at room temp for no longer than one year.  

       

*

* 70% Ethanol: 

 

 Store at room temp for no longer than one year.  

       

*EDTA: 

EDTA . 

* 5% EDTA as anti-coagulation 

Dissolve 0.5 g of EDTA in 10 ml of distal water.   
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* 

: NaHCO3 (1M)84.01 NaHCO3, MW=84.011000.

 :NH4CL(1M)NH4CL, MW=53.491000.

 

PH7.2  

 

* RBC Lyses Buffer  

 

First make the following solution 

 A) 1M NaHCO3: Dissolve 84.01 g (MW = 84.01) in 1000 D.W 

 B) 1M NH4CL:  Dissolve 53.49 g (MW=53.49) in 1000 D.W 

 Then, take 10 ml of solution A and 155 ml from solution B, add 800 ml of D.W and then bring the pH to 7.2. 
Make the volume to 1000 D.W 
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 *PBS  

 NaCl   KCL     Na2HPO4.7H2O 

 . KH2PO4  

 
* PBS Buffer: 

 

Dissolve the following in 800 ML of D.W; 80 gram of NaCl, 2 gram of KCL, 26.8 gram of Na2HPO4.7H2O 

and 2.4 gram of KH2PO4 and make the PH to 7.4. Bring the volume to 1000 with D.W.  

 

 

 * ] SE(EDTA(0.5 M) + NaCL (3M)[ 

NaCL(M.W= 58.44) NaCL از  

EDTA)(MW=372.54EDTA800 

 

 EDTA EDTA 

EDTANaCl 

 

* SE Buffer [(EDTA (0.5 M) + NaCL (3M)] 

 

3 M NaCL (M.W= 58.44); Dissolve 175.32 gram of NaCL in 1000 ml D.W.   

1 M EDTA (MW= 372.54); Dissolve 372.54 gram of EDTA in 800 mL D.W and make the PH to 8.2 and 

bring the volume to 1000.  

0.5 M EDTA; take 250 ml from 1 M solution and bring it to 500 ml with D.W   

SE buffer; one volume of 3M NaCL + one volume of 0.5 M EDTA  
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 *  (C2H3O2Na)  

 (M.W= 82.03) 

 

* Sodium acetate (C2H3O2Na, MW = 82.03)  

Dissolve 246.09 gram of sodium acetate in 1000 D.W and bring PH to 5.  

 

 

 * Digestion buffer   

(a  (Tris HCL,  MW=157.6)  800 ml

bEDTA 1M, MW=372.2) EDTA  1000 ml .

c :NaCL(1M, MW=58.44) NaCL  1000 ml . 

dSDS SDS100 ml 

Digestion bufferTris HCL (1M)EDTA1M

NaCL1MSDS

 

* Digestion buffer 

   

1M Tris –HCl: Dissolve 157.6 gram of Tris-HCl in 800 ml D.W, bring the PH to 9  

IM EDTA: Dissolve 372.2 gram of EDTA in 1000 ml D.W 

IM NaCL: Dissolve 58.44gram of Nacl in 1000 ml D.W 

I % SDS: Dissolve 1 gram of SDS in 100 ml D.W 

Digestion buffer; 500 ml of 1M Tris-HCL, 20 ml of 1M EDTA, 10 ml of NaCL, 100 ml of SDS, bring the 

total volume to 1000 ML.  
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DNA  

Genomic DNA Extraction from mycobacterial culture  

 
 

 

 

 

 

 

 

 
 
 

 

 

400  1X TE

Transfer at least one loop of mycobacterial cells into micro centrifuge tube containing 400µl of 1 X TE. 

Heat 20 min at 80
0
C to kill the cells, and cool at room temperature. 

 

µlازLysozyme 10mg/ml Vortex

Add 50-100 µl of 10 mg/ml lysozyme.Vortex and incubate for 24 hours at 37 
o
C 

 

72.5 µL  proteinase K+ SDS 10%24 ºC 

 
Mix proteinase K and SDS 10%; SDS=70µL+) proteinase K=2.5µL)    

Add 72.5 µl of 10 % SDS/Proteinase K mix, vortex shortly and incubate 24 hours at 65
o
C. 
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  NaCL(CTAB /NaCl)vortex

0C

Add 100 µl of 5M NaCL 

Add 100 µl of CTAB/NaCL solution, which is pre-warmed at 65
0
C for 5 min. Vortex until the liquid content 

becomes white (milky). Incubate for 10 min at 65
0
C 

 

 Chloroform / Isoamyl alcohol  g

Add a volume of about 750 µl of chloroform/isoamyl alcohol. Vortex for at least 10 sec, and centrifuge at 

room temp for 20 min at 12,000 rpm. 

Becomes white (milky). Incubate for 10 min at 65
0
C. 

 

µl Isopropanol (per 1000µl = 600µl)
0
C
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Transfer all of the aqueous supernatant in 180 µl amounts to a fresh micro centrifuge tube. 

Carefully add 0.6 volume (450 µl) isopropanol to precipitate the nucleic acids. Shake carefully by hand. Place 

for overnight at -20
0
C. 

 

c rpm 

Ethanol 70%  rpm00111

Spin for 20 min at 12,000 rpm. Remove most of the supernatant; leave about 20 µl above the pellet. Add 1 

ml of 70% cold ethanol and centrifuge for one minute at 12000 rpm. Discard the supernatant and keep the 

micro tube reversely on a filter paper for 10 min.   

 

µlTE(1X)
o
C  o

C  

Add 10-30 µl 1 X TE and keep at 370C for 3-4 hours. Transfer & keep at 40C in refrigerator. 
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Fig 1: Electrophoresis of DNA on 0.8 % Agarose Gel 
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DNA  

Extraction of mycobacterial DNA from paraffin-embedded tissue 

 Chelex 

Add 150µl of a 5% Chelex suspension to 14µm paraffin –embedded tissue section. 

 

 .Chelex.

Vortex thoroughly (5-10 min). The section should be completely covered with the Chelex suspension.  

 

 100 0C

 

Heat the mixture at 100 
0
C for 30 min. The paraffin then appears floating on the surface of the solution. 

Paraffin should be removed by sterile needle. 

   
PCR 

The tubes are centrifuged at 14000 rpm for 10 min. Transfer the solution (beneath the paraffin), to a 

clean micro centrifuge tube. This solution contains chromosomal DNA and can be used for further PCR.  

PCR  DNAng 

The PCR is run with two different dilutions of the extracted DNA; 10µl undiluted DNA and 10 µl DNA 

of a 1:4 dilution, in 50µl PCR mix.  
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DNA  

Extraction of mycobacterial DNA from clinical specimens (sputum & others)

 

Following digestion and decontamination, the sediments are removed and vertex thoroughly.  

 

µlµlDigestion  Buffer 1000ºC. 

To each 500 µl of sample sediments, 1000µl of digestion buffer added and they were incubated at 80ºC 

for 20 min.  

.

Centrifuge the sample at 14,000 rpm for 15 minutes 

250 µl Digestion buffer140 µl.

Discard the supernatant completely. To the sediment add 250µl of digestion buffer and 140µl of phenol.  

 

 

 Centrifuged the samples at 14000 g for 15 min. 

chloroform-isoamly alcohol,

Transfer the supernatant to a new micro-tube, and add equal amount of chloroform-isoamly alchohol.    
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Centrifuged the samples at 14800 rpm for 15 min. 

o
C

Transfer the supernatant into a new micro-tube. To 0.1 volume of sample add sodium acetate (3M) and to 0.7 

volume of sample add cold isopropanol. The tubes were incubated at -20ºC overnight. 

 

0
C 2014000 rpm

  Ethanol 70% rpm14000

Spin 20 min at 14,000 rpm. Remove most of the supernatant; leave about 20 µl above the pellet. Add 1 ml of 

70% cold ethanol and centrifuge for one minute at 14000 rpm. Discard the supernatant and keep the micro 

tube reversely on a filter paper for 10 min.   

 

l3010TE(1X)ºC ºC  

Re-dissolve the pellet in the amount of 1X TE (10- 30 µl).   
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DNA  

 Extraction of Human DNA from Blood Sample 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*                                                                                           * Lyses of RBC Cells  

RBC Lysis Buffer"" 

Add 10 ml of RBC lysis buffer and shake gently. Incubated 10 min at room temp. 

  rpm0111 

Centrifuge the samples (using cold centrifuge) at 3000 rpm for 10 min  

 

Take out the supernatant, leave the sediments (about 3 ml)    

"RBC Lysis Buffer"vortexرسوبWBC 

Add 5 ml of RBC lyses buffer to each tubes. Vortex vigorously till the sediments get detached   

"RBC Lyses Buffer" 

Add RBC lyses buffer to each tubes and brings the volume to 15 ml.  

WBC

Repeat the steps.Till the supernatant become clear pink and the sediments becomes white in color.   

WBC  

Take out the supernatant completely, only the WBC pellet should remain in the tubes 
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*                                                                              * Lyses of White Blood Cells  

WBC 1000 PBSVortex. 

To the sediments of WBC in each tube, add 500 µl of PBS and vortex vigorously. 

 

 

 %10 SDS500SE bufferVortex 

Add 60 µl of SDS (10%) and 500 µl of SE buffer. Vortex vigorously. 

   

Proteinase K vortex 

Add 15 µl of proteinase K to each tube and vortex for 1 min until homogeneity achieved.   

 

55

Incubate the samples at 65ºC over night.  
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* DNA                                           * Protein separation & DNA isolation  

 

Transfer the specimens in fresh micro-tubes(1.5 µl)  

Vortex 

Add equal volume of phenol –chloroform to each tube and vortex. 

rpm  

The sample centrifuged at 13000 rpm for 10 min.  

 

Take out the supernatant and transfer it to fresh micro-tubes (the protein are visible as a "white band" 

between water and phenol phase. This step should be performed gently. Avoid touching by tips. 

 

Add equal volume of chloroform-isoamly alchohol to each tube and turns the tubes ups and down for few 

seconds.  

Centrifuged at 14000 rpm for 10 min. 
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o
C

Transfer the supernatant into a new micro-tube. To 0.1 volume of sample add sodium acetate (3M) and to 0.7 

volume of sample add cold isopropanol. The tubes were incubated at -20ºC overnight.

 

0
C 2014000 rpm

  Ethanol 70% rpm14000

Spin 20 min at 14,000 rpm. Remove most of the supernatant; leave about 20 µl above the pellet. Add 1 ml of 

70% cold ethanol and centrifuge for one minute at 14000 rpm. Discard the supernatant and keep the micro 

tube reversely on a filter paper for 10 min.   

 

30µl10TE(1 X)ºC ºC  

 Re-dissolve the pellet in the amount of 1X TE (10- 30 µl).  
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Fig 2: Extracted DNA from Blood 
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Appendix 
  

 Catalogue No Company Formula (M.W) Name of chemical 

1 042 MERCK Lysozyme 1000  mg Lysozyme 
2 113760 MERCK C2H25NAO4   ( 288,38 ) Sodium dodecy  sulfate (SDS) 

3 108382 MERCK H2NC (CH2OH)3 (121,14  ) Tris (hydroxyl methyl) amino methan 
4 108421 MERCK Triplex III ( 372.24 ) EDTA 
5 p-8044 MERCK (Activity : 1-3 unit / mg) Proteinase K 
6 106400 MERCK NaCL ( 58.44 ) Sodium chloride 
7 102343 MERCK C19 H42 BrN ( 364.46 ) Cetrimonium bromide (CTAB) 

8 -  -(84. 01 ) NAHCO3 

9 A5666 SIGMA ( 53.49 ) NH4CL 
10 S-2889 SIGMA C2H3O2 Na  (82.03) Sodium acetate 

11 Art.4953 MERCK KCl (74 . 56) Potassium chloride 
12 106580 MERCK Na2H PO4. 2 H2O (177.99) Di sodium hydrogen phosphate 
13 104871 MERCK K H2PO4 ( 136.09 ) Potassium dihydrogen phosphate 
14 108219 MERCK C4 H11NO3 CH(157.60 ) Tris-HCl 
15 MR 7841 C Cinagen _ Phenol 
16 100 983 SIGMA C2H5OH( 46.79) Ethanol 
17 19516 SIGMA C3 H 80 ( 60.10 ) Isopropanol 
18 979 MERCK C5H120  (88 . 15 ) Isoamylalchohol 
19 102445 MERCK CHCI 3 (119.38 ) Chloroform 
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