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Materials & instruments

* Micro tubes (0.5, 1.5 & 2 ml)
* Adjustable pipettes & pipette tips

* Surgical musk, Gown and gloves
* Cold centrifuges (4500 rpm)

* Micro centrifuge (12000-14000 rpm)
*Vortex or stirrer

* Incubator or water bath

* -20 Freezer

* Electrophoresis apparatus

* Autoclave-able basket

* Hybridization incubator

* Seal apparatus

* Thermocycler

* Polaroid equipment

* UV-Transilluminator

* Spectro-photometer RNA/DNA Calculator
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Stock Solution & Buffers
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* 1M Tris-1 Liter

Dissolve 121.14 g Tris (hydroxymethyl) aminomethane (tris, MW= 121.14 in 800 ml H,0). 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 H,O. Sterilize by autoclaving and store at room temperature
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Na,EDTA )y’o M)ﬁb*

sy 4y 5 0390 > ciSe alwy 4y shie o ) e Aee ,3 1, Nag EDTA 5,8 YASN\Y :Nag EDTA ,¥s0 oo Jsloe
1l o o3lizl L olo S b 361 (elod 53 oMSgil 51 day Sl silusys A 4 |y T &l o NAOH (20 @)

*0.5M Na2 EDTA

Dissolve 186.12 g disodium ethylenediaminetetraacetate -2H,0 (Na, EDTA-2H,0, MW=372.24) in 800 ml
H,0; stir vigorously on a magnetic stirrer.

Adjust to PH 8.0 with NaOH (20 g NaOH pellets) and adjust volume to 1 liter with H,0.

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 litter

Add 10 ml 1 M Tris (PH 8.0, 7.6 or 7.4) and 2 ml 0.5 M Na, EDTA (PH 8.0) to 800 ml H,O. Mix and adjust
\volume to 1 liter with H,O. Sterilize by autoclaving .Store at room temperature. /

/ Slw! o S )‘2’9@‘” ngu)

Loy aly gl oS Jo shie Ol o wAse 1, (NaOAC-3 H20, MW= 136.08 ) cliwl aduw p,5 F+AYY |ludo
Al Voo aly Joloe yhatio Ol 39381 b e Ml V gl o & dilute acetic acid L L 4 glacial acetic acid

* 3M NaOAc

Dissolve 408.24 g sodium acetate-3H20 (NaOAc-3H20, MW-136.08) in 800 ml H20. Adjust to PH 5.2 with
glacial acetic acid or to PH 7.0 with diluted acetic acid.

\idjust volume to 1 liter with H20. Sterilize by autoclaving and store at room temperature. /
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/ 10 X TBE ,sgh

Joloe j yid Jeo ¥e e o] a0 S o byl yhadie O (o (w0 Q-+ 3 Boric acid p,5 00 ol yen 4 1, TriS p,5 VoA jlado
J=B U sles jo Mol 5l am 398 Joloro sl p yid S & ]y ‘Jp.?o5ob9oj alsl cus gl 2 L 0.5 M Na2 EDTA

Al (o )l

* 10 X TBE buffer

Dissolve 108 g Tris and 55 g Boric acid in 900 H,O. Add 40 ml 0.5M Na,EDTA (PH 8.0) and adjust volume

Ql liter with H,O. Store at room Temperature. /
/ 50 X TAE ,ég*\

DY/\ 5 (PH 8.0 )0.5 M NayEDTA slowo jl (s s Vo s 635 > shaio o 52 oo Do+ )3 |y 3 pyS VEY o
Al yid Gl Jole v awliils ol 4 glacial acetic acid o w0

*50 X TAE

Dissolve 242 g tris in 500 ml H,O. Add 100 ml 0.5 M Na,EDTA (PH 8.0) and 57.1 ml glacial acetic acid.
\Adjust volume to 1 liter with H,O. Store at room temperature. /
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= Ethidium bromide (500ug/ml)

Dissolve 50 mg ethidium bromide in 100 ml distilled water. Store at 4°C in a dark bottle for no longer than one
\year. Dilute stock 1:1000 to achieve working concentration of 0.5 pg / ml. /

/ loading buffer)

ol p> g bylse oo L1, Naz EDTA 55 < NAF ¢ Jg el y2d (o 8 Sl b3S )5 <120 coly Ji6 90y )5 /20 polie
by i (e Ve 4 TBE 8L L
= Loading Buffer

Dissolve 0.05 gram of bromophenol blue , 0.05 gram Xxylene cyanol , 0.186 gram Na, EDTA in 5 ml glycerol

\and bring the volume to 10 ml with TBE buffer. /
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* 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°C, add 100 pl of ethidium bromide. Swirl and pour
the gel immediately in the tray. Let it solidify.
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/ 20 X SSC J,JNR

e+« ;5 1, (Na-citrate, M.W=294.1) Na-citrate ;| p, 5 A/Y oo o (NaCL, M.W=58.44) NaCL ;| 5,5 \WVaO/Y ,luie

20 X}l a5 2X SSC Jslons dug (lys by i 445 MNACL Lawsgi |, Jslowo gl o -8 o shaiio o 12 o
Agled 8Ll OT pzs ¥ 2y 1,20 X SSC 1 aoes Ky BX SSC ag el -dles 4Ll Ul o3 4 4,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.

/ Msa Sy HCL aymh

e Ol an 7YY HCI jd o AV/D jlade 500 dilginl 6 b s g aiu,y i) (Lo Vore )b <y shasio O 2 (Lo AVF/0
A8 o shade of 1) (Lo ¥VO 5 1) 1M HCL Joloxo 5l jid o VYO jlase 0.25 M HCL 4y (¢l awl58be

*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 M

2 /
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/ 0.4 M NaOH J,.lm)

Jodmo 59y9l s 4y (glys il o4 M NAOH  Jgbo ol 08 o slaiio o s oo Vo =+ 5 )y NAOH 5,5 V5 sl
gled @8Ls] e s oo 8-+ 3 1,4 M NAOH Jgbxs jl sus 50 )+ - < 0.4 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 ,.éh

5 SYIY 5 (NaCL M.W=58.44) NaCL jl 5,5 \-0/\Y (Na;HPO, -7H20 M.W= 268.1) Na, HPOy jl 5,5 /A ko
3 i ol VIE 4l 1y o gl 5 09,8 > e o j2d 6 o 1, (N3 EDTA-2 H20,M.W=372.24) Na, EDTA ;|

A3l o (1055 B BT Sl 23 53 Jlo 6 B 358 Jgbra 5355

* 10 X SSPE

Dissolve 17.8 gram of Na, HPO, (Na;HPO, -7H,0 M.W= 268.1), 105.12 gram of NaCL (NaCL M.W=
58.44), and 3.7 gram of Na, EDTA (Na, EDTA-2 H20, M.W=372.24) in 1000 ml of D.W. The PH should be

(A. Autoclave. Store at room temperature for no longer than one year. /
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* Primary wash buffer

\one year.

Detection gl adgl (g guicmnns ,.éh

o=l S o yhaie O (o (o Voor 1, 20XSSC 5L 5l ) e YO ol e 4 UreQ 25 ¥5+ 9 SDS 5l )5 ¥ lae
S b U1 (sl 53 9 03,5 j9e8 yio o /Y b 51l Jolomo snles 4 |y o eslizal ) 8 ol i 9 45 S s Ty 8L

A8l )5 L Lo

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

/

/

= Secondary wash buffer. (20 X SSC)

One value of 20 X SSC adds to 9 ml D.W.

N

Detection (gly a1¢il (g gaidunss )gb)

Awlils jhie Ol w4 531,20 X SSC gl jl poes

/
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DNA a2
Digestion of DNA

s &l yoiw! DNA  jlado cpmosei *
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sLo DNA Sl 5y Seo 53 Ly Sy 038 (IXTBE) 0 03,1 85 & J el 15 o8 (5,80 311, SO 0000 1,5 585,501
VO e 4 AD Lo b1y (SO Sl \Solan it 1y 5y980,aSU OB 50w )8 Sals jo 31 )0 oo SaST L 1) 0 gl ]
i UV aosl Sl odisal b pgisizns) (ol 5 (53 5 4280552 1y J5 03,5 b Iy 5 350 el pm ol 31 5 50 438
(V Se) i (055 |y digad y gl 55250 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)
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Fig 1: DNA of Mycobacterium
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ﬂ)igestion of DNA \

DNA of mycobacteria digested using
PVUII restriction endonuclease that cleaves
I1S6110 once. Always prepare the mix in the
following order: water, restriction buffer,
DNA and enzyme. (Fig 2)

Add 1 pl of enzyme, 3 pl of enzyme buffer,
5 pl of DNA, and bring the volume to 20-25
pl - with  D.W  (depending on DNA
concentration). The Mix incubated in 37°C
for 18-24 hours.

Load samples (about 2 ul) 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 Hs7Ry in gel, because it

serves as an external marker for computer
\ialysis. (Fig 3) /
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Figure 2.1 DNA can be cleaved by restriction
enzymes into fragments that can be separated by gel
electrophoresis.
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Southern-Blotting Overview
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Southern-Blotting

/ Depurination &A

il ol H5 a8 8oy YO HCL Jsle y2) oo 0+ + ayd Jisl gukiands Logeasco culy 4 5 )6 o Lol &8, 511, Jj Iz

903y 98 yhatie ol pl 5 o a2 )8 883 Ve ke 4 )Sd 69y Jglxe 0 1) 5 e J5 9y 4 <l DNA I 50
A ST LY als e ol udd g 4dBd Y-V Sde 4 1y

= 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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K Denaturation as ”A
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N /
4 N

= 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.

. /
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4 h

= 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) /
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Fig 5: Blotting by Capillary Method
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Southern-Blotting
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\_ )

4 N

* 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.

N J
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Primer for Probe Preparation

AN HEEE

KPrimers name: INS1

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

Delivered: 27.1 OD (765.7ug, 122.7 nmol) Conce: 100.0pM
MW: 6239  Tm: 67  Synthesis Scale: 0.2 No.Bases: 20
Dissolve in: 1227 pl .D.W

* Primers name: INS2

Oligo sequence: B:5'-GCG TAG GCG TCG GTG ACA AA-3’
Delivered: 25.0 OD (680.3ug, 109.6 nmol) Conce: 100.0uM
MW: 6207  Tm: 63.0  Synthesis Scale: 0.2 No.Bases: 20

\D\issolve in: 1096 ul .D.W

GC%: 70.0

GC%: 60.0
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PCR L w95 DNA ags

Preparation of DNA probe by PCR

AN HE

dNTP: 1 ul (0.2 mM)
INS 1:1 pl (20 pmol)
INS 2: 1 ul (20 pmol)

DNA Template: 2.5 ul (50-100)

Mgcl2: 1.5 ul (1. 5 mM)
PCR Buffer: 5 pl (1x)
Enzyme (taq):0.25 ul (1.25 U)

* PCR Cycle:
Initial denaturation 6 min 94°c
Stepl 1 min 94 °C
30 Cycles Step 2 1 min 61.5°C
Step 3 1 min 72 °C

Final extension 10min 72 °C
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ﬂhe 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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U3y 9 pasudd
Detection& Labeling

/ ‘_glg‘b) 9 UW‘)

S o > ot STy a3 L) Sl DNA it s &) a3

e D) (ite 5l g bl oo (sl aid) ST oad Jols Slulid oS (b 4 05 (o Djge Slelid JolS (13)5 0)5L3 b Jes
] o 5392 DNA L s Jls] S domais 5 23985 oo 8Ll el Crta 5 b yo L o olyas 48 ]y ol

3 o 29 (o e il GYlgeS 5o 4 SLulid o (gpsbo & 35 o (0 ye VL] LS5 4y e 450,615 (35
9y o S e el (gg) &S 3an DNA L 50 1y pust (sl Jsloxe ol Sloliss il

295 3ol ecely (aliand 0aiiS Cagis Sy s 53 |tages cul &8 WS o 5IUET]) Jiseg) (hymges (sl jMgnsSTy w3l

\ Ded oo 213y plid (59, &S 2)5 uy
ﬂ 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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QST 9 9wl ped
Hybridization & Detection (continuation)

4 A

o] Al oo £ Jold LDy g (ygawlis s *

gl @
oy 3l e Wi ggdius @

b, @

N /
4 N

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

Labeling of the probe
Hybridization
Washing the membrane N+ after hybridization

k Detection /
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Aoles 38, (V-pl) ST, (- pl) Sl
Dilute the probe (10pl) with water (10 pl).

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

N

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

[ A J1)8 88y ) ke 4 oy Aboldd aoles 0ygily (Bes ol jd b HLE L aidy & e 4 ) Slelis
{WEH by carefully pipetting.

(ke bslsin €83 L) gl |y JOLES Bymn SLolid o o (pups a1 5 it g o 55 gl a2y 1y Sl Jo»»}

Anles bgle 8> b g duljin 15016615 bglsee poes on
Add the same volume glutaraldehyde. Mix well by carefully pipetting.

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

A L8 01S ol ax 0 VY 40 Al Ve e cedd S8 VYoo 500 b S0 55lug ,Sue 10 5 duled balee o984 il S e
for 10 min at 37°C.

23,5 35yt o3lol ol Kl dn )3 FY (glod ;5 488 VO 1 aumnd J1)3 yguwli poun (3L ol ot 4 ygull youdy o guase dlg) 9,0 40 1) eliss
Pre-hybridize the filter in a roller bottle for 15 min at 42°C in hybridization buffer.

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.

D)5 oo pbol el Y o 4 oL, Sls 4 )3 Y (glod )3 ygumly jop Jos
Hybridize overnight at 42°C under rolling.

—
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ELLD
Detection

p
Prewarm the primary wash buffer to 42°C.

g

~N

/

-

-

~

a3 el )l 93 |y alsyo cpldnlian elis ) adgl (gouinnd 8L g 20 593 |) Ggmlis s Joloxe
First discard the hybridization solution and add the primary wash buffer to the roller. Repeat this stage twice.

J

p
Place the filter in a clean plastic box.

g

~N

A B e Smdly B (S, 1y el

/

~

gty s yo cpladd gudiand 3l S Jls o 4dds & Cde & |y el g 00938l eliie & |y il (gguiiund HOU Iy Lo B4+

Repeat this stage twice.

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

) Pl.’?ul

J

Aol Jols laebl 6,6 5UT 5o 5l 590 biluwg plad dg25 3l

[Make sure that all equipment is available because the work in the darkroom should not be interrupted.
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b 8 el Siedl Bl G g edg0d gy wgil (gouinnd YU 51y elie
Bring the filter from the secondary wash buffer in a clean plastic box.

- J

4 . N
A IS5 CB eSS jelay daBd V a8y 1) obdy Byre gelie sl )b b5y clis goy 1y by Jole
Pour the detection mix directly on the blot on the DNA-side. Spread it evenly by rotating the box for exactly 1 min.

- J

4 )
A LS cwlS o 1) elie ol Sy (e ud H18 Sty 4900 o 1y eliie

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

4 )
e 18 s canlS ey0 5 duled 2B Byme (gols B)L 5l el

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

- J

-

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.

- J
( 7\
Close the cassette for exactly one min. WAoo 4ndd ) Gle |y cwls
- J
( 7\
Place the film in the radiology machine. b L8 iglennly oSy B 1) old

- J
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