CHAPTER IV

MATERIAL AND METHODS

1. Bacterial strains

Reference mycobacterial strains a er mlcroorgamsms used in this study are
listed in Table 8. '

Fifty-five clinical isolates of Mycobat l_ﬂ- le 9) were obtained

from Department of Medical*Nictolh .. Faculty. of Medicine, Chulalongkorn
University, Thailand and Natjefz Reference Lal \ enter, Tuberculosis Cluster,
Bureau of AIDS, TB and

‘» \- ol, Ministry of Health.

-and the AccuProbe culture
confirmation kit (Gen-Proh Diego, + Ca ' ] « | Clinical isolates from

Chulalongkorn University were also fentified b A 'séquencing.

2. Clinical specimens N
i

Fifty AF B-positivemlim cluding 4ﬁputum samples, 2 pus
samples, and 1 body fluid) and ﬂg:y positive-sigr@hemocultu.re samples and Kinyoun

s FRBIRBNTNEINT
3 oy RIAINTUNRINYIA Y

All mycobactenal strains were cultured on Ogawa medium at 37°C, except M.
marinum at 30°C.  Escherichia coli, Haemophilus influenzae, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Pseudomonas pseudomalleii, Staphylococcus aureus, and
Streptococcus pneumoniae were cultured on blood agar. Candida albicans, Nocardia

asteroids, and Nocardia brasiliensis were cultured on Sabouraud’s dextrose agar at 25°C.
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For AFB-positive clinical specimens, sputum and pus were decontaminated with
N-acetyl-L-cysteine (NALC)-NaOH method. The sample was added to a sterile 50- ml
screw-capped plastic centrifuge tube, an equal volume of NALC-NaOH solution (50 ml
sterile 4% NaOH , 50 ml sterile 2.6% sodium citrate, and 0.5 g NALC powder) was added.

The tube was then vortexed 5-20 s or until liquefied. After vortex, forty milliliters of
sterile 0.67M phosphate buffer, pH 6.8 were added. After centrifugation at 6,000 rpm for

15 min, the supernatant was discarded. iment was resuspend in sterile water and

ﬂ\la-l

inoculated on Ogawa medium and incu \ ate #CoBody fluid was concentrated before
inoculation by centrifugation at D3 5 éiediment was inoculated onto
Ogawa medium and incubg ——

For signal-positive : \\\ - mear-positive, a total of
50 pl of broth culture was . ?\\ gawa medium and incubated at
37°C for recovery of mycob olog 'Fp were visually inspected for

growth on the slant.
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Table 8. Reference Mycobacterium strains and other microorganisms.

Organisms

Number

Mycobacterium
M. tuberculosis H37Rv KK 11-20
M. tuberculosis H37Ra KX 11-05
M. bovis ATCC 19210
M. bovis BCG KK 12-02
M. africanum KX 13-02
M. asiaticum KK 24-01
M. abscessus ATCC 19977
M. avium ATCC 25291
M. fortuitum ATCC 6841
M. gordonae ATCC 14470
M. intracellulare ATCC 139
M. kansasii ATCC 12478
M. marinum ATCC 927
M. nonchromogenicum ATCC
M. scrofulaceum ATCC 19981
M. terrae ATCC 15755
M. xenopi ATCC 19250
M. flavescens JATA 67-01
M. vaccae KK 66-01
M. szulgai KK 32-01

Other bacteria and fungus*
Candida albicans
Escherichia coli
Haemophilus inﬂuena u E] ’J w E,
Klebsiella pneumonzae

e n: QNPT

Pseudomonas aeruginosa

Pseudomonas pseudomallei

Staphylococcus aureus

Streptococcus pneumoniae
Total

Ll e e e T T e S O U G VP G

nAnenae

— e e e

30

34

* Clinical isolates from Department of Microbiology, Faculty of Medicine,

Chulalongkorn University
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Table 9. Clinical isolates of mycobacteria used in this study

Species Number
Mycobacterium

M. tuberculosis* 50
M. avium* 24
M. intracellulare* 2
M. abscessus* 2
M. chelonae* 2
M. scrofulaceum* 2
M. flavescens** 1
M. kansasii* 1

1

M. fortuitum **
Total

* C(Clinical isolates from" D : \\

of it of! .\.., , Faculty of Medicine,

Chulalongkorn University

** Tuberculosis Cluster, Bureauw'of AIDS, s, Department of Disease Control

4. Identification of mycob 1
\7 Y |
Routine biochemicﬂnetho s and'th uProbe cul@e confirmation test
(Gen-probe Inc., San Diego, @alif) were employed,for the conventional identification of

wae AUBINENINETIS
a1 5197 500 1N TN A E

4.1.1 Niacin accumulation test (paper strip method)

4.1.1.1 Inoculum
Culture ( > 3 week old) on solid medium showing heavy growth.
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4.1.1.2 Reagent
Agent-impregnated paper test strips are commercially available(Niacin
Test Strip; Remel, Lenexa, Kans.).
4.1.1.3 Procedure
The direction supplied with the strips should be followed. Sterile distilled
water of 1.0 ml was added to the solid medium. The tube was placed horizontally so that
the fluid covers the entire surface, and left for al least 15 min for the extraction of niacin.

The extract of 0.6 ml was removed tq 3 75-mm test tube. The strip was then

left the tube for 15 min at room

erved the color of the liquid in
—

grower, which may to be2/
4122 Reagenm
(i) A 1:2 dilutieneaf concentrated (HCI). (ii) 0.2% aqueous solution of

sulfanilamide. (iii) ﬂ qu)qow& nﬁ w ’]rﬂo M phosphate buffer

pH7 (Nitrate broth, ﬁlfco) (v) Powderedginc.
A
Q"'I Stenﬁéﬁl:ﬁe?wgrg}fé fyv c?rc!p’la’sg pl?c]ecﬁln ’.Jsc;aewgpped tube

(16 by125 mm). One loopful of mycobacterial growth was inoculated in the tube. NaNO;
solution 2 ml was added and the mixture was shaken and incubated for 2 h in a water bath
at 37° C. Reagent ii of 1 drop, regent ii of 2 drops and reagent iii of 2 drops were added
into the tube. The test was examined the solution immediately for the development of a
pink-to-red color contrasting with the reagent control. The powder zinc was added to all

the negative tubes to reduce nitrate to nitrite.



37

4.1.2.4 Control
M. tuberculosis as positive control, and MAC and uninoculated medium as
negative control

4.1.3 Urease ( Wayne method)

4.1.3.1 Inoculum
Active growing colonies from solid media
4.1.3.2 Reagent
Mix 1 part of urea

with 9 parts of sterile distilled

store at 4°C.
4.1.3.3 Proced

A three-

incubated for 3 days at 370

a tube of substrate and
k or red color as positive
result.
4.1.3.4 Control

M. scrofulace gordonae as negative control.

4.1.4 Tween hydrolysis
4.1.4.1 Inoc -Y‘l‘;

Active gro 1' colonies from solid media m
t €

o BRI NN ottt

0.1% Aqueous neutrg'l red. Mix the threefreagents in order. Dispense this substrate in a 4
ml amountq IWyWﬂv‘%am%w{q:’%em 1&]:‘:@ ymm Store in
the dark at 40'C for no more than 2Aweeks. | »
4.1.4.3 Procedure
A three-mm loopful of growth was emulsified in a tube of substrate and

incubated for 3 days at 370 C without shaken the tube. The tube was observed for a pink
or red color after 1, 5, and 10 day. The result was recorded the number of days required
for the first appearance of pink or red color. A negative result was indicated by the

substrate remaining amber-colored after 10 days.
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4.1.4.4 Control

M. kansasii as positive control and MAC as negative control.
4.1.5 Heat-stable (68°C) catalase test

4.1.5.1 Inoculum

Well-developed, isolated colonies from solid media

4.1.5.2 Reagents ”
Freshly prepared %0 and 30% H202. Phosphate
buffer (0.067 M, pH6)
4153 Procedur/ :

Several col

ed .\ ( ‘\'i osphate buffer in a screw-

AN

cap tube. The tube was C W bath and left at room

temperature. Tween-H202 1
(positive). The tube was hold £
4.1.5.4 Control

Tﬁg '
. Jv A % .
M. kansasii as pos andi/. ¢ berculosis as negative control.

, G } \- the tube and observed bubbles
it \ ding as negative.

4.1.6 Sodium chloride toleramce -
4.1.6.1 Inocu
Barely turbié !I uspension

4162 ?’fﬂﬂ 1&{] ﬂ ni)mﬂlﬂishould e e
foracomo%éﬁlﬂcaﬁa ﬂ‘jm u“f]’g N& a E]

IBacterial suspension of 1 ml was inoculated in the media, and incubated at
37°C. The culture was read the mycobacterial growth or no growth at 4 weeks.
4.1.6.4 Control

M. fortuitum as positive control (growth) and M. tuberculosis as negative
control (no growth).
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4.1.7 Tellurite reduction

4.1.7.1 Inoculum
Several colonies were suspended in 5 ml of 7H9 broth. The tube was
incubated for 7 days before test procedure.
4.1.7.2 Reagent
A 0.2% aqueous solution (0.1 g in 50 ml distilled water) of potassium
tellutite. Dispense in 2-to5 ml amounts,
4.1.7.3 Procedure

The tellurite soluti 2. w@o each culture, and incubated

at 37°C. The cultures was ex

shown as positive result .
4.1.7.4 Control

The AccuProbe was per ed-ac instructions supplied by the

manufacturer. The protocol cons1s@§}f§. OWirlg, steps. For lysis, one loopful of
mycobacterial colonies wﬁ added to 200 pl of s tor buffer in a lysing tube,

ater bath sonicator (Branson
Ultrasonics Corporation, ngury, Conn.) at roor temperatlite. Next step, the tube was
incubated at 95° C for 15 min. £hemiluminescent acridinium ester-labeled DNA probes

were used to spec1ﬂludgca1%gm %1%&] aefl],v.gred microliters from

the lysing tube were Hd to the reaction tybe of spec1ﬁ robe and the was incubated
i T
reagent (300 fil), the tube was vortex and incubate for an additional 10 min. After the tube
was cooled at room temperature for at least 5 min, the result was read in a luminometer.
Sample producing signals greater than or equal to the cutoff value 30,000 relative light

units were considered positive and signal less than cutoff value were considered negative.
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5. DNA extraction

5.1 DNA extraction from reference Mycobacterium strains and the other

microorganisms in Table 8 [105]

DNA extracted by this method was used to determine the sensitivity and
specificity of multiplex PCR. Briefly, A loop of mycobacteria grown on Ogawa medium
was suspended in 441 pl of Tris-EDTA buffes pH 8.0 (10 mM Tris-HCL, 1 mM EDTA)

/4 €ating box to inactivate and lyse cells.

@) was added to the sample,

incubated at 37°C for 90 iple was added proteinase K
solution (100 pg proteinas

DNA was extracted three {i

cubated overnight at 55°C.
turated phenol, once with
. The aqueous phase was

made to 1/25 volume of 5 M MANaQL A s ume of cold absolute ethanol

(70% ethanol). The solution as precipitated at -20°C for 1 h
DNA was pelletted by centrifug , min at 4°C and the supernatant
was discarded. The final DNA w&;;:ﬁd ting box at 37°C for 1 h, and was
dissolved in TE buffer aﬁi stored a'}?‘é’gé o sample was checked for

T eﬂ’U"EJ TNENETNYTN S
mma A Ao

A. Heat lysis method

One large colony or several small colonies of organism was suspended in
0.5 ml of sterile TE buffer (10 mM Tris-HCl and 1 mM EDTA) pH 8.0 containing 4-6
glass beads (3 mm diameter), mixed by vortex and boiled at 100 °C for 10 min for

mycobacterial inactivation. The lysate was then centrifuged at 12,000 rpm for 5 min to
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precipitate cellular debris. The supernatant was transferred to a sterile eppendorf tube.

The lysates were used in amplification reaction or stored at -20 °C until needed.

B. Alkaline wash and heat lysis method [106]

The DNA was extracted from mycobacterial cells by placing one large
colony or several small colonies into a 1.5 ml eppendorf tube containing 0.5 ml of
sodium citrate and 0.5 M NaOH. The
and centrifuged at 12,000 rpm
0.5 M Tris-HCI (pH 8.0) and
boiled at 100°C for 10 min,

alkaline wash solution composed of (

eppendorf tubes were vortexed all
for 5 min; and the cell pellet

resuspened in 100 pl of T

centrifuged at 12,000 rpm
5.3 DNA extraction

A volume of 0.1l 6Fbroth cultufedyasiadded o 1.4 ml of alkali wash

solution (0.5 M NaOH and 0.05 ; i citraté)in a 1.5 ml eppendorf tube, mixed by

vortex and centrifuged at 12,000 rpm o ) deposit the bacterial cells. The cell
5 : L0 <) )

pellet was washed twice with 0.5 mFef 0.5 M"f r1s-H( 0) and resuspended in 0.1

ml Stel'ile DDW. The S ISHCIISTOT]
Y

stored at -20 °C prior to P@.
4o GBS 1)
ATRRITIE RN INYA Y

Sputum samples were treated with NaOH-citrate N-acetyl-L-cysteine (0.25
M NaOH, 25 mM Na-citrate, 15 mM N-acetyl-cysteine), shaked and centrifuged at
12,000 rpm for 10 min and the supernatant was discarded. The cell pellet was

resuspended in 200 pl 1XTE buffer and stored at -20°C prior to DNA extraction using
QIAamp®DNA Mini kit (Qiagen Corporation, Germany).
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5.4.2 DNA extraction by QIAamp®DNA Mini kit

The DNA was purified according to the manufacturer’s directions by using
the QIAamp®DNA Mini kit (Qiagen Corporation, Germany). In brief, 200 ul of sample
was added with 20 pl of proteinase K, 200 pl buffer AL and mixed by vortex for 15 s.
After lysis for 10 min at 56°C to reach DNA yield, 200 pl absolute ethanol was added and
mixed by vortex for 15 s. To remove drop from the inside of the lid, the tubes was
spinned at 8,000 rpm for 1 min . The mixtufe was transferred to QIAamp spin column and

in. QL & was then washed with 500 pl

buffer AW1 and 500 pl buffer AW2 fol lowji b@t 8,000 rpm for 1 min and at
14,000 rpm for 3 min, res fie QIAamp spin column was
placed in a clean 1.5 ml ibe and 200 ul buffer AE were added and
incubated at room tem ! ion, the suspension was

centrifuged at 8,000 rpm fo 1 the-DN A contz n ted buffer was stored at

In order to determine. the. 'Ju"Jplé)iv PCR" Sensitivity, purified DNAs of all

, --.{ 2 ng/ul and then further
diluted in TE buffer to proﬁi"' amples | mging from 200 pg to 200 fg
of DNA per pl. Five micro

1ters of these samples were amplified by multiplex PCR. The

amplified productst u Ej ?lﬂﬂ%ﬁ%ﬁﬂﬂgﬁcon’caﬂng ethidium

bromide and visualized by UV ﬂuorescence For negatlve control, DDW was used as the

tem"lawf%'TW”TﬁRﬁﬂ'im UANINYAY

. Determmatlon of specificity of multiplex PCR

In order to determine the multiplex PCR specificity, 10 ng of DNA from
microorganisms in Table 8 were tested in multiplex PCR amplification and DDW was

used as a negative control.
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8. DNA amplification by multiplex polymerase chain reaction (multiplex PCR)

A multiplex polymerase chain reaction (multiplex PCR) with primers which detect
the 16S rRNA gene of members of the genus Mycobacterium and which distinguish
between M. avium and M. intracellulare and the MPB 70 gene of M. tuberculosis as
described by Wilton and Cousins [37] and Kulski [38] was performed with modification.
Primers MYCGEN-F (positions 8 to 28) and MYCGEN-R (positions 1047 to 1027) [37,
38] used for amplification of genus M;

(positions 29 to 50) and AFB-R OY
Primers AFB-F and AFB-R peﬁ_efﬁgent
products from almost all AF
of AFB by PCR. The multi
GCGTGCTTAACACATG

ium were replaced by primers AFB-F

described by Han et al. [108].
ation of 640 to 665 bp PCR
of 8), ﬂ?ﬂ?ﬂ;{;ﬁfﬂmg universal amplification
\__(Mated primer AFB-F (5’
i -_..‘f O('war

B-R (5’TCCTCCTGA
_ NT-E (5" CCTTTAGGCGCA
TGTCTTTA 3°), MYCAV- AGAA GTCTTG 3°), TB1-F (5
GAACAATCCGGAGTTG. B IR, \CGCTGTCAATCATGTA
3’). An amplification product©f 0-6§ J B-R) depending on species,
afé%_tén, and smaller fragments of 490 bp (MYCINT-
F and AFB-R), 183 bp MYCAV-R,gﬁQ‘._ﬁF F);and372 bp (TB1-F and TB1-R) were
positive signals for M. in e and M. tubereiosis, respectively (Figure
6).

Ampl1ﬁcat1on was férmed in 50 ul ontaining 1x buffer, 2 mM
MgCl,, 200 uM gJos emﬁ %E‘g S’jﬁ'ﬁdCTP, dGTP, and
dTTP), 1.25 U of ?‘c‘zq polymerase, primers (25 pmele each of AFB-F, AFB-R and

MYOINT-Fand {23 ol P WAV Tl 4/ bt e . Fo 50 1 ot

mineral oil (Sigma, St. Louis, MO.) to prevent evaporation. The reaction was performed
in 0.5 ml eppendorf tube with target DNA on a Hybaid OmniGene Thermal cyclers. The

was indicative of the genus Mycoba

PCR cycling parameters were 94 °C for 10 min, followed by 35 cycles of denaturation at

94°C for 1 min, primer annealing at 55°C for 1 min, extension at 72°C for 1 min, and one

cycle of 72 °C for 10 min [38].
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Sample of 5 pl were used for PCR in a total volume of 50 pl. Each clinical
specimens was tested in duplicate. One part was spiked with 1 ng of M. tuberculosis
DNA, and one part was not spiked. If all two sample were positive, the sample was
considered positive. The sample was scored as negative if the nonspiked reaction was
negative and the spiked reaction was positive. If the results for the nonspiked reaction
were ambiguous, the PCR was repeated. If all two reactions were negative, then there

were inhibitors in the samples.

TGS 640-665
gene >
AFB-F
<—-
29 -{50
—
AFB-F MYCAV-R
173 bp
—
MYCINT-F

Pl
JI*J'-,’}:'.";H yim

AUYANENTNYINS

g 640-665 bp (genus)
AMAATUNRIANLAY

372 bp (M. tuberculosis complex)

173 bp (M. avium)

Figure 6. Schematic overview of 16S rRNA gene and MPB 70 gene to- amplify PCR
product by multiplex PCR



45

9. Detection of amplification product

Five microliters of PCR product were mixed with 2 pl of gel loading buffer (20%
ficoll, 0.05% bromophenol blue), analyzed by electrophoresis on 2.0% agarose gel,
consisted of 0.5 pg/ml ethidiun bromide, in 1XTris-borate-EDTA (1XTBE) buffer
(pH8.0). The electrophoresis was carried out at 80 volts for 40 min. Gel was visualized
with UV fluorescense. The results were recorded by Camera Gel Doc™ MZL (Bio-RAD,
USA)

In reverse dot blot h duct of 16S rRNA gene was
hybridized to a set of oligonu valently bound to Biodyne C
membrane by dot blottin i iotinylated, the PCR product was
biotin-labeled as well on film after streptavidin-

obtained, species-spemﬁ

strands of these sequences&re_ used robEi listed in Table 10.

104 P“P“ﬁﬁ:m% %ﬁ‘ﬂ“‘ﬁ BN
o ok m NPT E ek (100} R

water at room temperature for 15 min, and the membranes were placed in plastic

container and shaked with demineralized water for 2 min. After the membranes were
activated, they were placed on support cushion in a clean dot blotter apparatus (BBL,
USA). Dilutes of the oligonucleotides solution in 100 pul 0.5 M NaHCOs, pH 8.4 (Table
10 ) were added to the dot of dot blotter and incubated in 200 ml freshly prepared 0.1 M
NaOH for 10 min (maximum) at room temperature in a plastic container and rinsed with

demineralized water. The membranes were washed in 50 ml 2xSSPE/0.1% SDS for 10
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min at 50°C and finally washed in 50 ml 20 mM EDTA, pH 8.0 for 15 min at room

temperature

Table 10 Sequences and concentration of the 16S rDNA amino-link oligonucleotides

Specific for Oligo Sequence (5'— 3)** Position* | Tm Concen- | Reference
name Py |
(pmole/
100p1)
M. tuberculosis MTb 168-148 | 67.9 6.25 [31]
complex
M. avium MAv 156-137 | 60.7 25 This study
M. intracellulare | Mnt 1 1168148 | 62.1 | 125 | Thisstudy
M. intracellulare Mint 2 68-147 | 61.1 12.5 This study
M. chelonae and | MChe-Ab 56-138 | 60.3 12.5 This study
M. abscessus 1
M. chelonae and | MChe-Ab 56-137 | 65.1 125 This study
M. abscessus 2
M. flavescens MFlal 204-186 | 63.2 25 This study
M. flavescens MFla 2 202-186 | 66.3 25 This study
M. fortuitum MFor 1 168-149 | 66.4 25 This study
M. fortuitum MFor 2 168-149 | 64.3 25 This study
M. fortuitum MFor3 |} @-151 616 | 25 | Thisstudy |
M. gordonae MGor CAT B 6 -137 | 61.3 100 This study
M. kansasii, MEGSS D:éA 656 Esz-m 63.6 | 125 | Thisstudy
M. gastri,
M. scrofulaceum, ‘o o ~
winomce | PIUETINHUNIWEING
M. xenopi MX ]1 ACC ACC @CA CAT GCG -& 168-152 .0 3.125 This study
M. xenopi VIXe za’ F! d C 5% 7 6F1| 3.125 | This study
Gemus g Myc | TCCTCCTGAT GCGCATT | 694-673 | 66.4 | 3.125 [108]
Mycobacterium (AFB-R)
Control | GGT TGC ACG CAT TTTCCC TTAA 70.5 0.1 This study
5
aminolink
and 3’
biotinylated

* Numbering is according to the alignment of Rogall et al.[110]

** Complementary sequences of the non-coding strand
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10.2 Reverse dot blot hybridization

All buffers were prewarmed before use. Twenty microliters of the PCR
product were added to 1,500 ul 2xSSPE/0.1% SDS, and heated for 10 min at 100°C and
cool on ice immediately. The membrane was washed for 5 min at 50°C in 50 ml of
2xSSPE/0.1% SDS. The membrane was then placed into hybridization bag and the bag
filled with 1,500 pl of diluted PCR product (avoid air bubbles). Hybridization was
performed with shaking for 45 min a membrane was then removed from
hybridization bag using forcep and\‘ W@J 2XSSPE /0.5% SDS for 10 min

at 59°C. — Y mm—

f
10.3 Detection ofh/
- ..‘" -_;.'

in 20 ml ECL detection liqﬁicg' (1a.0 ml detection 18gent land 10 ml detection reagent 2).
The membrane was:placed o d}ﬁm iwm ﬂﬁd with a transparent
plastic sheet and :ﬂhﬁrgljtive film was expos‘ed to the membrane for 15 min. If the
signal was or.too, m’teﬁ ﬁ mxﬁ{ ose another
film for a shof maﬁﬁﬁ W vr ET

11. Determination of sensitivity of reverse dot blot hybridization

In order to determine the sensitivity of reverse dot blot hybridization, DNA of
Mycobacterium species to be tested by reverse dot blot hybridization were prepared as
described in 6. These samples were amplified by multiplex PCR. The amplified products

were detected by gel electrophoresis and reverse dot blot hybridization.
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12. Determination of specificity of reverse dot blot hybridization

In order to determine the specificity of reverse dot blot hybridization, 10 ng of
purified DNA of the microorganisms in Table 8 were amplified by multiplex PCR and
detected by agarose gel electrophoresis. The biotinylated amplified products were
hybridized with oligonucleotide probes by reverse dot blot hybridization.

13. Sequencing of the 16S rDNA regio

An ABI Prism Big D}: tor fycéing Ready Reaction kit (PE

Applied Biosystem) was used

the*PCR product. Sequencing was
performed on 30-90 ng of pu ick PCR Purification Kit;

Qiagen Corporation, Germa§ 16 mcentration was ds ermined by measuring the

required 4 ml of Premix, 3.2 p offse or; primer pB: 5° TAA CAC ATG
CAA GTC GAA CG 3’ corfespgnding to #ycobacterium 16S rtDNA position 50-70 (26),

and 150 ng of PCR product te te in/a-t yolume of 10 ul. The sequencing reaction
was performed using Perkin Elnler GeneAmp POR system 9600 with cycling parameters
were 25 cycles of 96° C for 30 sec,.-‘gﬁfo 10 8e6,160° C for 4 min and hold 4° C until

ready to purify. The prodiicts were puri thanol/s otlium acetate precipitation

before capillary electroph S Was Tur &‘“‘

The amoun ﬁﬂﬁﬁ Eajgﬁﬁ$ esponding to h ervanable region A
of Mycobacterium ’a mlt ate Sequencer (PE
Applied Biosystem) and the DNA sequentes were thencompared to database in GenBank

oSl T e dioH K b e
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