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Background & Rationale

+ Tuberculosis (TB) is the cause of deaths worldwide,
especially the emergence of Multi drug resistant (MDR)-TB

+ Airborne tubercle bacilli produced from pulmonary TB
patients, as droplet nuclel remain suspended in the air for
long time

+ Transmission of aerosal MTB have been long time reported
In many studies in different setting, such as hospitals
(Schaal et al., 1991; Wan et al., 2004), Dental clinic (Bennett
et al., 2000), and Air craft (Driver et al., 1994)
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Background & Rationale

+ In Thailand, the estimated number of TB cases was 204 cases per
100,000 people with 12,000 deaths per year (WHO, 2004)

+ Report on indoor air transmission of MTB, among emergency
department personnel (ED) in Bangkok between 1988 - 2002

+ The TB Incidence rate among ED personnel was 1,610 per
100,000 person-year (PY) (17.2 times higher than non-exposed
workers)




@ MAHIDOL

UNIVERSITY

Wil ol it Lirid!

Background & Rationale

+ MTB detection and diagnosis can be both conventional and
advance molecular methods

+ Culture-based method, which is laborious, and time-
consuming (2-4 weeks), especially drug-susceptibility
testing of MDR-TB took longer time

+ Rapid detection of MDR-TB from indoor air is important
for controlling diseases transmission and surveillance
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Background & Rationale

+RIF"-MTB can be use as marker for predicting
MDR- TB (Kim et al, 1997).

+95 % of RIF'-MTB have distinct mutation in the
rpoB gene (Telenti et al, 1997).

+Using high sensitivity PCR, and DNA sequencing
for rapid detection of RIF'-MTB, can reduce
detection time to be only 1-2 days.
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Detection of MTB In Indoor air

+ 10 detect MTB from Indoor air

= Air collection

= PCR detection
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Background & Rationale

+ For air collection, several methods ha
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Materials & Methods
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Air collection development

+ [ he modified air impinger collection was
developed using in-house equipment

+All equipments used In this invention was made In
Thailand (10 time less cost than import product)
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Air collection development

<[ he high flow air pump was used to pump the air
at 40 L/min

4+ [ he air was collected pa
Inlet, and the organism
solution inside glass imj

<+ T his liquid solution will
Isolation




| rpoB gene Mycobacterium tuberculosis - CoreMucleotide Results - Microsoft Internet Explorer,

File Edit ‘iew Favorikes  Tools  Help -"f
@ Back - \_/l \ﬂ @ ‘ ;j f.__j Search kf:l:{ Favorites ﬁ‘} [_': - :’_,_ _J ﬂ ﬁ
Address |@ Rtk e, ncbi, e, nibn, o sites fentrez P term=rpoBL20gene % 20+ % 20My cobacterium e 20tuberculosisfomd=5e arch@db=nuccoredQueryiey=1 b Go Links *
GDEJS[E |Gv | Qo 4k [M] E’ - ﬁ Bookmarks "?Check * % Autolink - BSend ko @Settinmv
.
L My NCBI 7
~—y = e W
NCBI qJ ‘e o S Nucleotide Sion Il [Register]
All D atabases Fubhed Mucleotide Frotein Genome Structure FhiC: Taxonamy Books
Searn:h| CoreMucleotide V|f¢.r f’pl:uEi gene Mycobacterium tuberculosis @’ '3|EEH'] Sawe Search
Lirnits T Presiew|ncex T History T Cliphoard T Details 1
About Entrez Found 619 micleotide sequences. Corelucleotide [565] EST [54] L
Enirez Nucleotide Rkt 5:"’”"””3’ ¥|show|20 ¥|Sotby ¥ |Sendta v
Help | FAG
All: 563 | Bacteria: 508 T RefSeq: 42 T mREMNA 0
Entrez Tools Items 1 - 20 of 565 | Page |1 | of 29 Next
=1 [J1: T 009565 Feports Links
- Iycobacterum tuberculosis F11, complete genome
oi| 14852119 ref[IIC_ 002565 1|[1488211591]
by MCBI (Cubby)
[J2: NC 009332 Reports Links
e resources Streptococcus pyogenes str. Manfredo, complete genome
gi| 13947258 0|ref[IC_005332.1|[15359472885]
[]3: CPO00143 Repaorts Links
Ehodobacter sphaeroides 2.4.1 chromosome 1, complete sequence
gl /7386383 |gb| CPO00143 1|[77386383]
submitto GenBank
Cl4: NC 008702 Reports Links
Search for full length Lroarcus sp. BHYZ, complete gencme o
2] Done ® Internet
—_




M ClustalX (1.83)

File Edit alignment Trees Colors  Quality  Help

Multiple Alignment Mode ;i Font Size:|1 ] 'I

L ¥ FIIE ¥IFE FF FHIH ¥ FIHE IFHE FHE FHE FHE FHE FE FH EHE X FHE ¥ FMHE 3¥* 3* 3* 3 *

L. prneunophila
Pzeudononas
Acinetobacter
aureus
haemolvyticus
Streptococcus
DYogenes
Enterococcus
Hycobacterium
Hycopla=ma

D I w R W R R S

—

[ | Rif-R | __rpoB ]

Wy S M ML Sk e WL Sh TN O SR MRS R Wk bS8 M R e o
Pro | Thr | Leu Val Leu E mﬁ »
ACC| CTA_ 5 e As Gin
o | S| Al Tl os% GAC o6
3% 1% Po o1t | CAG | | 716G |
CCA Asn Ti
2% % | AAC i |
e &
2 L
- CM m
il F »
o i
cCC
%

ClL




@ MAHIDOL

UNIVERSITY

Whichorti oifitlee Ll

PCR primer design

+By using Primer 3 software, 3 paired of primer
were selected

+All primer were analyzed by Oligo-analyzer
software
= Self-priming
= |_oop forming

+The best primer were selected for further PCR
optimization
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PCR optimization

+ All PCR reagents and condition were optimized
= Annealing temperature
= Mg%*concentration
= Primer concentration
= dNTP concentration

+ Standard positive control were includes to determined
the PCR detection limit (sensitivity)

+ All other 8 airborne bacteria were tested to determined

the PCR specificity (Enterococcus spp., Psuedomonas aeruginosa,
Streptococcus aureus, Enterobacter spp., Klebsiella pneumoniae,
Streptococcus pyogenes, Acinetobacter spp., Legionella pneumophilla)
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Validation of Methods

+30 samples of air collections were performed In
laboratory ;spraying MTB (H37Ra ) in laminar flow

+MTB containing solution was filtered through 0.45
um polycarbonate filter

+ 1 he filter were then rinse with distilled water
d for DNA




Results
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PCR primer design & optimization

+Two set of primers were designed to use as outer
and inner primer in nested PCR

Primer Sequence

Outer primer

rpoB-f 5-TGG TCC GCT TGC ACG AGG GTC AGA-3
rpoB-r 5- CTC AGG GGT TTC GAT CGG GCA CAT-3’
Inner primer

rpoB-7 5 - GAT CAC ACC GCA GAC GTT GA-3

TB8 5'-TGC ACG TCG CGG ACC TCC A-3’
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PCR condition

+The following PCR cycle were performed

= First PCR
95 °C, 5 mins
95 °C, 1 min, 72 °C, min, 72 °C min, 2 cycles
95 °C, 1 min, 71 °C, min, 72 °C min, 2 cycles
95 °C, 1 min, 70 °C, min, 72 °C min, 2 cycles
95 °C, 1 min, 69 °C, min, 72 °C min, 25 cycles
72 °C, 7 mins

= Second PCR

95 °C, 5 mins

95 °C, 1 min, 69 °C, min, 72 °C min, 2 cycles
95 °C, 1 min, 68°C, min, 72 °C min, 2 cycles
95 °C, 1 min, 67 °C, min, 72 °C min, 2 cycles
95 °C, 1 min, 66 °C, min, 72 °C min, 30 cycles
72 °C, 7 mins
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PCR optimization

+BYy nested PCR, as low as 2-20 bacilli can be
detected

+All other 8 airborne bacteria were not amplified
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RIF'-MTB detection
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Discussion & Conclusion

+By combination of both air sampling technique
using modified air impinger and in-house nested
PCR, as low as 2-20 tubercle bacilli can be detected

+RIF"-MTB also can be detected by direct DNA-
sequencing of the purified PCR products

+From this development, the suspected of MTB and
RIF'-MTB contaminated I1n indoor air could be
detected
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Output & Application

+Alr collection & airborne bacteria and MTB

detection

= Head office, Kasikorn Bank
* Pranungklao Hospital, Nonthaburi

= Thonburi Hospital

= Tesco Lotus Super Center, Ramindhra

+Detection of MTB from Patient samples

* Tropical Medicine |

ospital, Faculty of Tropical

Medicine, Mahidol University
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Outlout & Application
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