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Materials & instruments 

 

 

 

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

** 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 

* 02-* -20 Freezer  

* * Electrophoresis apparatus    

* * Autoclave-able  basket   

* * Hybridization incubator   

** Seal apparatus  

* * Thermocycler 

* *  Polaroid equipment  

*U.V* UV-Transilluminator 

* * Spectro-photometer RNA/DNA Calculator 
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Stock Solution & Buffers 

 

 
 
 

 
 

 
 

 
 

  

* 

((Tristris, MW=121.14

HCL HCL 

* 1M 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  
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* Na2EDTA   

Na2 EDTA Na2 EDTA

NaOH (±20 g)  

* 0.5 M  Na2 EDTA 

 

Dissolve 186.12 g disodium ethylenediaminetetraacetate -2H2O (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 NaOH pellets) and adjust volume to 1 liter with H2O. 

Divide into aliquots and sterilize by autoclaving. 

The disodium salt of EDTA will only solute when the PH of the solution is adjusted to 8.0 by the addition of 

NaOH. 
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*(1 X TE -1 liter) TE

 ((PH  8.0,7.6 or 7.4M) Na2EDTA (

* 1 X TE -1 litter 

 

Add 10 ml 1 M 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.  

       

*

 ((NaOAc-3 H2O, M.W= 136.08

glacial acetic acid dilute acetic acid 

* 3M NaOAc 

 

Dissolve 408.24 g sodium acetate-3H2O (NaOAc-3H2O, MW-136.08) in 800 ml H2O. Adjust to PH 5.2 with 

glacial acetic acid or to PH 7.0 with diluted acetic acid. 

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

0.5 M Na2EDTA (PH 8.0  

glacial acetic acid 

* 50 X TAE 

Dissolve 242 g tris in 500 ml H2O.  Add 100 ml 0.5 M Na2EDTA (PH 8.0) and 57.1 ml glacial acetic acid. 

Adjust volume to 1 liter with H2O. Store at room temperature.  

 

 * 10 X TBE 

TrisBoric acid 

0.5 M Na2 EDTA

* 10 X TBE buffer  

 

 Dissolve 108 g Tris and 55 g Boric acid in 900 H2O.  Add 40 ml 0.5M Na2EDTA (PH 8.0) and adjust volume 

to 1 liter with H2O. Store at room Temperature.  
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*)  ( 

 

((0.5µg/ml

* Ethidium bromide (500µg/ml) 

 

Dissolve 50 mg ethidium bromide in 100 ml distilled water. Store at 40C in a dark bottle for no longer than one 

year. Dilute stock 1:1000 to achieve working concentration of 0.5 µg / ml.  

       

*loading buffer

 Na2 EDTA  

TBE

* Loading Buffer 

 

Dissolve 0.05 gram of bromophenol blue , 0.05 gram  xylene cyanol , 0.186 gram Na2 EDTA  in 5 ml glycerol 

and bring the volume to 10 ml with TBE buffer. 
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* 

 

TBE or TE (1X) 

* Agarose Gel Preparation (0.8%) 

 

Weigh out 0.8 gram agarose powder and transfer to 200 ML bottle. Then add 100 ml of TE or TBE (1X) 

buffer. Dissolve the agarose by heating in a microwave. Swirl to ensure that all agarose is completely 

dissolved. Once the temperature of agarose reached 65
0
C, add 100 µl of ethidium bromide. Swirl and pour 

the gel immediately in the tray. Let it solidify.  
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*20 X SSC 

(NaCL, M.W= 58.44) NaCL Na-citrate(Na-citrate, M.W=294.1)

5 M NaCL 2X SSC 20 X 

SSC.5X SSC 20 X SSC

 

* 20 X SSC solution   

 

Dissolve 175.3 g of NaCL ( NaCL M.W= 58.44) and  88.2 gram of Na-citrate (Na-citrate M.W=294.1) in 

1000 ml of D.W. Bring the PH into 7.0 using 5M NaCL. For 2 X SSC, add 1 volume of 20 X SSC to 9 

volumes of D.W. For 5X SSC, add 1 volume of 20 X SSC to 3 volume of D.W.   

       

* HCL  

 HCl

 0.25 M HCL 1 M HCL

 

* 1 M HCL 

 

Prepare 1 M HCL by adding 85.5 ml concentrated HCL (37%, Merck .P.a) to 914.5 ml water. Store at room 

temp for no longer than 6 months. Prepare 0.25 M HCL directly for use by adding 125 ml 1 M HCL in 375 Ml 

D.W  
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*0.4 M NaOH 

 NaOH 4 M NaOH 

0.4 M NaOH4 M NaOH

 

* 0.4 M NaOH  

 

Prepare 4 M NaOH by dissolving 160 g NaOH in 1000 ml of D.W. Store at room temperature for no longer 

than 3 months. Prepare 0.4 M NaOH directly for use by adding 100 ml 4M NaOH in 900 ml D.W.  

       

*10 X SSPE 

(Na2HPO4 -7H20 M.W= 268.1) Na2 HPO4 NaCL(NaCL M.W= 58.44) 

(Na2 EDTA-2 H2O,M.W=372.24) Na2 EDTA 

 

* 10 X SSPE 

 

Dissolve 17.8 gram of Na2 HPO4 (Na2HPO4 -7H20 M.W= 268.1), 105.12 gram of NaCL (NaCL M.W= 

58.44), and 3.7 gram of Na2 EDTA (Na2 EDTA-2 H2O, M.W=372.24) in 1000 ml of D.W. The PH should be 

7.4. Autoclave. Store at room temperature for no longer than one year. 
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 *Detection 

 SDSUrea 20XSSC 

* Primary wash buffer  

 
Dissolve 360 gram urea, 4 gram SDS, and 25 ml of 20 X SSC in to 1000 ml D.W.  Do not autoclave. Either 

make just before use or sterilize  by filtrating through 0.2 mm filter and store at room temp for no longer than 

one year.  

       

*Detection 

 20 X SSC 

* Secondary wash buffer. (20 X SSC) 

 
One value of 20 X SSC adds to 9 ml D.W.  
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Overall- RFLP Procedure  
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DNA 

Digestion of DNA 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

*DNA  

DNA

(1XTBE).DNA

UV 

DNA

* Estimation of DNA Concentration  

 
DNA concentration can be performed by staining DNA with ethidium bromide, after short electrophoresis 

or by using spectrophotometer. 

The quality and the approximate concentration of extracted DNA were estimated before digestion by 

staining of DNA with ethidium bromide, after short electrophoresis (15 minutes at 85 V) on 0.8% agorase 

gel. (Fig 1) 

       



        32                                                                              Note               Mycobacteriology Research Centre, NRITLD 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 



 

 
 Mycobacteriology Research Centre, NRITLD                                                                                                      33      
     

  

Fig 1: DNA of Mycobacterium 
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* Digestion of DNA 

 
DNA of mycobacteria   digested using 

PVUII restriction endonuclease that cleaves 

IS6110 once. Always prepare the mix in the 

following order: water, restriction buffer, 

DNA and enzyme. (Fig 2) 

  

Add 1 µl of enzyme, 3 µl of enzyme buffer, 

5 µl of DNA, and bring the volume to 20-25 

µl with D.W (depending on DNA 

concentration). The Mix incubated in 37
0
C 

for 18-24 hours.  

 

Load samples (about 2 µl) on 1% agarose in 

1x TBE buffer, in order to give an idea about 

digestion of the samples. (Electrophoresis at 

100 voltages for 20 minutes). (Fig 3) 

 

If the DNA were digested completely, then 

prepare a big gel and load the whole digested 

samples in to each wells and run the gel 

overnight with voltage 25-30. (Fig 4)  

Always include H37RV in gel, because it 

serves as an external marker for computer 

analysis. (Fig 3)   

 

*DNA 

 DNA PVUII 

 DNA 

DNA

DNA

H37RV 
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DNA

 

DNA digested after short 

electrophoresis

 

DNA digested after long 

electrophoresis 
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Southern-Blotting Overview 
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Southern-Blotting  

 

*Depurination 

 

HCL

 DNA  .

* Depurination step 

 
Place the gel with its tray for 10 min in 500 ml 0.25 M HCL. Rinse the gel with distilled water. The whole 

step repeats once more. 
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* Denaturation step 

 

 
Place for 15 min in 500 ml (0.4 M NaOH) in shaker. Rinse the gel with distilled water.  

Fill the tray with 0.4 M NaOH and put in shaker for 20 minutes.  Rinse the gel with distilled water. At this 

stage the gel is ready for transfer.  

       

*Denaturation 

Denaturation 0.4 M 

NaOH 
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* Blotting by capillary method 

 
Place a gel-holder upside down in a plastic tray. Fill the dish with Alkaline buffer (0.4N NaOH with 1M 

NaCL). Cut the Whatman filter paper exactly the same size of the gel. Place it on gel-holder in a way that the 

side of the paper floated into plastic tray that has been filed with alkaline buffer. Place the gel on gel-holder 

and cover it with wet nylon membrane (Wet the paper with D.W for 5 minutes and then soak in 0.4 N NaOH). 

Cover all 4 sides of the filter with parafilm. Place 6 thin Whatman papers followed by 6 thick Whatman 

papers on the filter. To improve the capillary transfer, the gel was compressed by placing 4 to 5 kg weight on 

the top of the blotting tower. The complete transfer was occurred in 18-24 hours. (Fig 5) 

*(capillary) 

 

with 1M NaCL) (0.4N NaOH

Hybond N+.
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Fig 5: Blotting by Capillary Method  
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Southern-Blotting  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

*Hybond N+blotting 

 

Tris solutionU.V 

       

* Treatment of the membrane after blotting by capillary    

 
After the completion of transfer, the membrane washed by Tris- solution for 15 min. Then, it wrapped up by 

cellophane plastic sheet and fixed using UV trans- illuminator for 5 min. 
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Primer for Probe Preparation
 

 

* Primers name: INS1 

 
Oligo sequence:   A: 5′-CGT GAG GGC ATC GAG GTG GC-3′ 

                                  

Delivered: 27.1 OD (765.7µg, 122.7 nmol)            Conce: 100.0µM 

 MW: 6239       Tm: 67      Synthesis Scale: 0.2              No.Bases: 20          GC%: 70.0 

Dissolve in: 1227 µl .D.W 

 

 

 * Primers name: INS2 

 
Oligo sequence:    B: 5′-GCG TAG GCG TCG GTG ACA AA-3′ 

Delivered: 25.0 OD (680.3µg, 109.6 nmol)            Conce: 100.0µM 

 MW: 6207       Tm: 63.0      Synthesis Scale:  0.2            No.Bases: 20          GC%: 60.0 

Dissolve in: 1096 µl .D.W 

 



        52                                                                              Note               Mycobacteriology Research Centre, NRITLD 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

...........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 

........................................................................................................................................................................................................................................................................................... 



 

 
 Mycobacteriology Research Centre, NRITLD                                                                                                      53      
     

 

DNA PCR  

Preparation of DNA probe by PCR 
 

 
dNTP: 1 μl  (0.2 mM)                       Mgcl2: 1. 5 μl (1. 5  mM)   

INS 1:1 μl (20 pmol)                        PCR Buffer: 5 μl (1×) 

INS 2: 1 μl (20 pmol)                       Enzyme (taq):0.25 μl (1.25 U) 

DNA Template: 2.5 μl (50-100)  

 

 

 * PCR Cycle: 

 

 

Initial denaturation   6 min 94°c 

30 Cycles 

Step1 

Step 2 

Step 3 

1 min 

1 min 

1 min 

94 ˚C 

61.5 ˚C 

72 ˚C 

Final extension     10 min     72 ˚C 
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The PCR products can be examined by electrophoresis and staining with ethidium bromide. The PCR 

fragments should be 245 bp in length using primer INS-1 and INS-2. 

 

 

 * Purification of the PCR product:  

 
For this step use the Quick Spin Sephadex G50 column (as instructed by manufacturer) or any other PCR-

product purification kit.  
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Detection& Labeling 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

* 

DNA 

 

DNA 

 

DNA 

 

       

* Detection& Labeling   

 
The system involves direct labeling of DNA probe with the enzyme horseradish peroxidase (HRP). This is 

achieved by completely denaturing the probe so that it is single-stranded and therefore negatively charged. 

HRP, which has been complexes with a positively charged polymer, is added and it forms a loose attachment 

to the DNA by charge attraction.  

 Addition of glutaraldehyde   causes the formation of chemical cross-links so that probe is covalently bound to 

the enzyme.  Once labeled, the probe is used in hybridization with target DNA immobilized on a membrane. 

HRP catalyses the oxidation of the substrate luminal which, in the presence of a chemical enhancer, results in a 

large and sustained light emission, that is readily detected on film.  
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Hybridization & Detection (continuation) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

*  

 

 

 

 

 

       

* Hybridization and Detection include four stages (using ECL detection system): 

 

 Labeling of the probe  

 Hybridization 

 Washing the membrane N+ after hybridization 

 Detection 
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µl(µl(

Dilute the probe (10µl) with water (10 µl). 

       

Denature the probe for 5 min by placing it in a boiling water bath. Chill on ice immediately for one min. 

       

Spin the probe-mixture a few seconds in a micro-centrifuge and add an equal volume DNA labeling reagent. Mix 

well by carefully pipetting. 

       

Add the same volume glutaraldehyde. Mix well by carefully pipetting. 
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Pour the hybridization buffer in a bottle adds the labeled probe to the buffer, mix well and pour the buffer-probe 

mix in the bottle. 

       

Hybridize overnight at 42°C under rolling. 

       

Vortex carefully for 1 sec; then spin the solution a few seconds in a micro-centrifuge at 12,000 rpm and incubate 

for 10 min at 37°C. 

       

Pre-hybridize the filter in a roller bottle for 15 min at 42°C in hybridization buffer. 
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Detection 

 

 

First discard the hybridization solution and add the primary wash buffer to the roller. Repeat this stage twice. 

       

Prewarm the primary wash buffer to 42°C. 

       

Place the filter in a clean plastic box. 

       

Add 500 ml secondary wash buffer to the filter and wash the filter for 5 min at room temp on a shaking platform. 

Repeat this stage twice. 

 

 

Make sure that all equipment is available because the work in the darkroom should not be interrupted. 
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Bring the filter from the secondary wash buffer in a clean plastic box. 

       

 

Pour the detection mix directly on the blot on the DNA-side. Spread it evenly by rotating the box for exactly 1 min. 

       

Warp the filter with the carrier in plastic and place it in a cassette with the DNA side on top.       

Take the filter from the box, drain and bring it onto a carrier. 

       

Take a film from the package and fold one of the corners of the film. Place the film on the filter with the folded 

corner on the right top of the filter. 

       

Close the cassette for exactly one min. 

 

Place the film in the radiology machine.  
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