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Materials & instruments

* 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)

* Micro centrifuge (12000-14000 rpm)
*\ortex or stirrer

* Incubator or water bath

*-20 Freezer

* Electrophoresis apparatus

* Autoclave-able basket
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Stock Solution & Buffers
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0°C £lad 53 g s S8 (SlaossinySeo o |y Jsboee ol 38 o sl o T 2 (o S35 ) iaid o5 oo Ve
il o o3tz 6 Jlo S, 5 g () 105 (505

* Lysozyme (10mg/ml)

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

o J
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*10% SDS

10 gram SDS/100 ml D.W
Dissolve by heating at 65°C for 20 min. Do not autoclave. Store at room temp for no longer than 1 month.

/
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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 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

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

Dissolve 186.12 g disodium ethylenediaminetetraacetate-2 H,O (Na, EDTA-2H,0,

MW =372.24) in 800 ml H,O; 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 H,0.

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 Na, EDTA (PH 8.0)
to 800 ml H,O. Mix and adjust volume to 1 liter with H20O. Sterilize by autoclaving .Store at room
temperature.
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* Proteinase K

Dissolve 10 mg of proteinase in one ml of distilled water. Store in small aliquots at -20 °C for no longer than
one year.

/

4 o8-l 9 K Uaig  Jolome *\
ileil E955 5l B b Jgloee ol 00,8 bglses (03 Ve ) sl Jslore yidg e Vo L1y Klussgy Jslore 51y Se
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* SDS/Proteinase K mix

J

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

4 300 3,15 s »

o ozl L s <S5 b Jolone ) 08 o)l 61 elod 5 903,5 Uo shaiio T y2d oo 100 ,3 1, NaCl 3y 5l p,5 YA/Y
Al

* 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 J,bux

135035 LA CTAB o) Ve ] & 3)55 oo ot Jslowe & lizmad 1S o shaiia 1 y2d s Av 5 1y NACl 55 51 5 ¥/
e VAl Jodoee oo e ad Sl 3S (8l 4250 FF 3 ) gl cul (il B 5 b > sl @908 ©)50
5l o b olo 2 b ] (glad ,o slowe ol by 12l

* 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

\iater. Store at room temp for no longer than 6 months. /

(V2SI ool 3l /0,589,18 Jglono D

a3k ol JLo S0 b 361 o> 53 Jgomo el 18 bgbiee JSU ulyil o S0 L, sl on YF

* 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.

J
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* Isopropanol:

Store at room temp for no longer than one year.

- /
-

M)J v‘ J?U‘ *

b oo () S BB e S5 gy 3BT glos jo
* 70% Ethanol:

Store at room temp for no longer than one year.

- /
-

EDTA slaxil 0o *

(osiloy oo ) Gheo Vo &2y g o 5 03,5 > aio O 2 (e & )3 1 EDTA 3 05410 ) 33,5 o odlizel 7 clalé |
* 5% EDTA as anti-coagulation

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

\ )
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* 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 Buffer:

Dissolve the following in 800 ML of D.W; 80 gram of NaCl, 2 gram of KCL, 26.8 gram of Nap,HPO,4.7H20
Q\d 2.4 gram of KH,PO,4 and make the PH to 7.4. Bring the volume to 1000 with D.W. /

/ [(EDTA(0.5 M) + NaCL (3M)] SE ph

S s e Ol o o Veve 31, NaCL D) 5 5 Wa/YY (M.W=58.44) :NaCL ,Yge ¥ Jgloxe

A sy Joboo gl g a8 o shaie T w ow 800 ,5 1, EDTA jl 5,5 ¥VY/0F (MW=372.54) : EDTA Yoo \ Jolxo
Al Veoe oo ) e g okl

58 o late O (g o YO L1y EDTA Yo\ Jslowo 5l (s (0 YO+ Jlio - EDTA Vgo o5 Joloxe

NaCl ;Y50 ¥ Joloxo yid (o 0+ + EDTA Voo o5 Jolne jid (o 0+ 1 8L cdlo sl

* 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

\ibuffer; one volume of 3M NaCL + one volume of 0.5 M EDTA /
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* Sodium acetate (CoH302Na, MW = 82.03)
Dissolve 246.09 gram of sodium acetate in 1000 D.W and bring PH to 5.

/

Digestion buffer ,éu *
oS oo At 04 ,SD pdlae L1y yj dlge Ll
<1800 Ml )3 503,559, (Tris HCL, MW=157.6) s 5,092 p)5 VOV/E Jlade 1,08 — oy ;¥ge ) Jolo (@
b p ) 388 Jobre gl (- 48 > slaie
S s sheie O 1000 ML 35008 o590, (LM, MW=372.2) EDTA 55 p)5 ¥YY/Y Jlaie EDTA (V4o \ Jslxe (0
S e shade o1 1000 MI (5 505,85 591, (IM, MW=58.44) NaCL 54 »,5 0MFY jlaio :NACL ,¥Yso V Jskxo (C
A8 o jhaie S1100 ML 53 g 63,5 591, SDS jog )5 ) Hlaie :SDS woyd ) Jolxe (d
(IM)EDTA Jotboxo jl (o (oo Y+ lado « (M) Tris HCL Joloeo jl (oo (oo O+« ,luds :Digestion buffer cals &l
o s Voo o> g 03,5 bolswe il |y SDS Jgloe 5l pw (ow Voo Jlade g (IM)NaCL Jglxo o Vo laco
il

* Digestion buffer

1M Tris —HCI: Dissolve 157.6 gram of Tris-HCI 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

| % 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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09 S LSl S5 ;I DNA z1 5wl
Genomic DNA Extraction from mycobacterial culture

e glod 1 9 29l 1 gmmiliusges b 4 IXTE Jglowo 51 g So 4000 5 adlyyy cutS baomo (g9 31 (S ) S T
S et e ddBo Ve e 013 il a0

Transfer at least one loop of mycobacterial cells into micro centrifuge tube containing 400ul of 1 X TE.
Heat 20 min at 80°C to kill the cells, and cool at room temperature.

/
4 N

a0 YV led o celw V¥ @ue 4 VOrteX jl aw g 03,8 48lsl 10mg/ml 8, ,» Lysozyme ) d+=V«+ pl dgos ya 4
WS JER SO W

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

/
4 N

A )18 F OC slod jd el 24 e 4y g 03,5 adlsl proteinase K+ SDS 10% 1 72.5 UL €ges yo 4

Mix proteinase K and SDS 10%; SDS=70pL+( proteinase K=2.5uL)
Add 72.5 pl of 10 % SDS/Proteinase K mix, vortex shortly and incubate 24 hours at 65°C.

\
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2 g03,S vortex g adlsl (CTAB /NaACI)  Jobxo 5l jids)Sio Ve vy NACL j¥o0 & Joloro | yidg o Voo diges yo 4

b 18 438 Ve Sde 4 FOOC slod

Add 100 pl of 5M NaCL
Add 100 pl of CTAB/NaCL solution, which is pre-warmed at 65°C for 5 min. Vortex until the liquid content
becomes white (milky). Incubate for 10 min at 65°C

o /
4 N

VWeer 0,90 ;0 dada Ve |y La dsges 500, 5 aslsl Chloroform / Isoamyl alcohol Jsl>w i yils Seo VO« digad o 4

Add a volume of about 750 pl 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°C.

o /

(per 1000pl = 600pl) Isopropanol wges ya a5 5 (VA+ Pl J8lis) 03,8 Jatie (6,505 ©awigySan a1y gy (29) Jsle
SRS Y CC 1308 )5 1) b diges 1,5 (wSao jl day g 03938




I‘ l‘ ?C Note Mycobacteriology Research Centre, NRITLD



Mycobacteriology Research Centre, NRITLD ("“ ?C

Transfer all of the aqueous supernatant in 180 pl amounts to a fresh micro centrifuge tube.
Carefully add 0.6 volume (450 pl) isopropanol to precipitate the nucleic acids. Shake carefully by hand. Place
for overnight at -20°C.

4 A

Vol gy g &5y gpm |y 29y Jolote S Seats ke VYo oo TPM 493 )3 4dd> Yo cdo 4 g 03y9] 3 =Y+ 'C 5l ) Lo diges

Spin for 20 min at 12,000 rpm. Remove most of the supernatant; leave about 20 ul 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. /

4 N

olos b g Jsl ¥0C & Lo (ceslio ¥ JIT) w515 YVOC 53 5 039381 TE(LX) Jobowo 17—V -l 3gis by dige5 4
s 6,55 Jlose 3 sdn oliyle]]

Add 10-30 pl 1 X TE and keep at 379C for 3-4 hours. Transfer & keep at 4°C in refrigerator.

J
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Extracted DNA from Culture

Ladder

Fig 1: Electrophoresis of DNA on 0.8 % Agarose Gel
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CAL gy diged 1 092 w5 LT DNA z1 s
Extraction of mycobacterial DNA from paraffin-embedded tissue

233 o 03938l ((ompgm b 9 iy <> 13) Lol & (30> ) Chelex Jgbe 51 2 5,500 V0
Add 150ul of a 5% Chelex suspension to 14um paraffin —embedded tissue section.

W 05ligy CheleX Jolowe bl JolS jobo s o digad 030,50 (ST yg L diges ddBd D=V ]y
Vortex thoroughly (5-10 min). The section should be completely covered with the Chelex suspension.

5 sl s o Al 4 1y B ol cidll <8l s 13) 368 o Jlb e 100 OC,0 dads o (el o aiges
(o5 s
Heat the mixture at 100 °C for 30 min. The paraffin then appears floating on the surface of the solution.
Paraffin should be removed by sterile needle.

295 (o o3l PCR (sl ol a9y aale 3l 9 Sonte oo y93 1Feev 3 aio)e Ooo &y (g

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.

Do oo odlatwl (V:F) o 38, 5 (V¢ NQ) Lde DNA IPCR (4l
The PCR is run with two different dilutions of the extracted DNA; 10ul undiluted DNA and 10 pl DNA
of a 1:4 dilution, in 50ul PCR mix.
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(g B8) Slly (5o diged 51 g2 535 sSalo DNA ] it
Extraction of mycobacterial DNA from clinical specimens (sputum & others)

Jug.w s lo9l>u L5.»9> LY (Y o)l.mf: ul.;S LY .)9») &9>)) ‘Ls’l‘)) 039.ﬂ 9 w.@.h J>‘)A )I Res) OMT Cawd ulo.:.lw
Following digestion and decontamination, the sediments are removed and vertex thoroughly.

Do oo Jled e APC 10 ddBd Yo ke 4y 005 48ls! Digestion Buffer 1000 pl ¢yl &+« pl yo o

To each 500 pl of sample sediments, 1000l of digestion buffer added and they were incubated at 80°C
for 20 min.

D9 (oo joaty yilo V¥ e v 550 10 4> VO e 4y b diges
Centrifuge the sample at 14,000 rpm for 15 minutes

33,5 WSS9 b 4 g a8lal glusl 6 140 pl ¢ Digestion buffer 250 pl lude o] Hlosw 4 g 45w, 493 1) 29, mlo
Discard the supernatant completely. To the sediment add 250ul of digestion buffer and 140pl of phenol.

Do (oo 3ouiy yiilus Ve oo 1o 13 488 VO Cido &y digal
Centrifuged the samples at 14000 g for 15 min.

oS o0 2Ll chloroform-isoamly alcohol, o poxs wb 4 5 wuiS (o0 Joie Lds Ligsig,Sue 4 1y (9, @lo
Transfer the supernatant to a new micro-tube, and add equal amount of chloroform-isoamly alchohol.
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Do (oo outs sl Ve oo o0 13 488 VO ke &y diged
Centrifuged the samples at 14800 rpm for 15 min.

-

IV g g dlas L] (0/3=g] . 52) Yge ¥ li] mtes ol poms VY ¢ S Jiie i (gig e g Aty |y 09y aile
S g3l =0 b 4 g 03938 () 4 3 pe Jpligngil Jole ol e

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 -20°C overnight. /

|y mts) Jdome oS (oo o yles 4285 O e 43 14000 IPM 455 5 0,be 9 03,5 4Ll Ethanol 70% 51 o) e V o

Spin 20 min at 14,000 rpm. Remove most of the supernatant; leave about 20 pl 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.
ole; U g JLinsl ¥OC an s (el ¥ (1Y) pu2d oo )13 YYOC 5 5 03938l TE(LX) Jsloxe 10-30U 3915 s diges 4

L (50 6HHSS Jloge )3 gam Sl lojl

Re-dissolve the pellet in the amount of 1X TE (10- 30 pl).
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09> dged 31 ! DNA Sy ! ySim!
Extraction of Human DNA from Blood Sample

* Lyses of RBC Cells 708 SldgdS 2,5 3 Uy *

Vo Lo dsges dms S5 1) b alg) ol,l 4 g 03,5 a8l "RBC Lysis Buffer” Jolso j yid (o Ve s diges 51 S5 p2 o
Lgd (o eSSl 3L glod y> adds
Add 10 ml of RBC lysis buffer and shake gently. Incubated 10 min at room temp.
D)5 (oo 3ouy ylu Yoo TPM jed L addy Vo Gdo &y b diges
Centrifuge the samples (using cold centrifuge) at 3000 rpm for 10 min
Sloy (b dg & > diged i (Lo ¥ ol B o3 JB ) () asle
Take out the supernatant, leave the sediments (about 3 ml)
& IWBC Gy U oS 0 VOITEX s & g 03,5 ddlsl by dg) 51 G o 4 |, "RBC Lysis Buffer” Joloe yuJ Lo 0
g oS 4]9]
Add 5 ml of RBC lyses buffer to each tubes. VVortex vigorously till the sediments get detached
by ooy (o V0 @]y Sl ez b dises jI S 2 4 "RBC Lyses Buffer” 5,8 aslsl b
Add RBC lyses buffer to each tubes and brings the volume to 15 ml.
D9 S5y dyo WBC g 9 1] 10 Bl (5y90 5y 0 (2g) @lo 45 Sloj b i8S 0,5 1) oy
Repeat the steps.Till the supernatant become clear pink and the sediments becomes white in color.
Take out the supernatant completely, only the WBC pellet should remain in the tubes
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* Lyses of White Blood Cells i slodgdlS 0,8 5 o lye *

les o VOIEX s 45 5 039381 PBS Jolxe I yidg,Sie 1000 ,lide WBC  Ciguy (sols sla dlg) 51 Gy s
To the sediments of WBC in each tube, add 500 pl of PBS and vortex vigorously.

oS oo VOIeX s 4y g 034381 SE buffer ;I 1ig,Se 500 § %10 SDS yi) 5,500 £+ jlide b digad jI Sy
Add 60 pl of SDS (10%) and 500 pl of SE buffer. VVortex vigorously.

D9 ek U puled oo VOIEX aids o o 4 1) s diga g 03938] Proteinase K w5l yidg Sio VO jlade diges p 4
Add 15 pl of proteinase K to each tube and vortex for 1 min until homogeneity achieved.

ol (o 4sSSlal,S il ax 0 55 glod b S e w1y o diges
Incubate the samples at 65°C over night.
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* Protein separation & DNA isolation DNA zl50uw] g koadig p (53lwlas *

oS oo Jahe )1 g > ) (e VB 959,500 4 ) b diges

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

D)5 Sab U puS o VOIEX i &y g 03938l adlsl p 89,08 — i3 bglowe b diges poe> o 4
Add equal volume of phenol —chloroform to each tube and vortex.

23,5 (oo oui gl Voo TPM joo b aldd Vo ol 4y b diged
The sample centrifuged at 13000 rpm for 10 min.

g & b Gigy dls e onl 1) emled (o S (65503 s ySue 4 g iy (o) 4 Ve e o jledlinil L) 25 o

(35985 5)lg (gam dls yo b g B sl asls |y B ol b aiyls J13 ol g T 56 93 fpo > (55, s 4
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.

63 G185 )l iz (ool 4 g 039380 (VaVF) USI ol g3l = 89,157 Jolomo o dige o> o 4 0,19

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. 203,85 o 5ouiy yilu VFe e 59 10 483 VO Cde 4y b gl
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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 -20°C overnight.

)

/99”)4.354:5;3) a9y 29) Jolxe oS (oo Souts il 14000 rpm g3 55 4id> 20 e 4 g 03y9) ) —v.%c § I)Lmasiw'\
ly =9y Jgdoxe ouiS o Soas yilo aids Y e 4 14000 rpm g3 )3 0,bgd ¢ 03,5 aslsl Ethanol 70% ;I ) e V

Spin 20 min at 14,000 rpm. Remove most of the supernatant; leave about 20 il 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

Ktube reversely on a filter paper for 10 min. /

obe; U g JLasl FOC a4 s (cslor ¥ JIY) ud (o0 5,8 YYOC 5 g 039381 TE(L X) Joloo ;1 10-30pl dqila diges 4

B9 o 5SS Sl 53 (s litla]
Re-dissolve the pellet in the amount of 1X TE (10- 30 pl).
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Fig 2: Extracted DNA from Blood
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Appendix

Name of chemical Formula (M.W) Company Catalogue No
Lysozyme Lysozyme 1000 mg MERCK 042 1
Sodium dodecy sulfate (SDS) C,HsNAO, (288,38) MERCK 113760 2
Tris (hydroxyl methyl) amino methan | H,NC (CH,OH);3 (121,14 ) MERCK 108382 3
EDTA Triplex 111 (372.24) MERCK 108421 4
Proteinase K (Activity : 1-3 unit / mg) MERCK p-8044 5
Sodium chloride NaCL (58.44) MERCK 106400 6
Cetrimonium bromide (CTAB) C19 Hyo BrN (1364.46) MERCK 102343 7
NAHCO; (84.01) - - 8
NH,CL (53.49) SIGMA A5666 9
Sodium acetate C,H30,Na (82.03) SIGMA S-2889 10
Potassium chloride KCI (74 . 56) MERCK Art.4953 11
Di sodium hydrogen phosphate Na;H PO,. 2 H,0 (177.99) MERCK 106580 12
Potassium dihydrogen phosphate K H,PO,4 (136.09) MERCK 104871 13
Tris-HCI C4 H1;3NO3; CH(157.60) MERCK 108219 14
Phenol _ Cinagen MR 7841C |15
Ethanol C,HsOH( 46.79) SIGMA 100 983 16
Isopropanol C3zH g (60.10) SIGMA 19516 17
Isoamylalchohol CsHipo (88.15) MERCK 979 18
Chloroform CHCI 3(119.38) MERCK 102445 19
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