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Discovery of Tubercle Bacilli
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Mycobacterium tuberculosis complex

* Closely related species
— House keeping genes: almost identical
* Causative agents of tuberculosis in mammals

“M.canettit”

M. tuberculosis

M. africanum

M. microti —

M. pinnipedii

M. bovis m
M. tuberculosis var. bovis g

M. caprae
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World Organization of Animal Health Listed diseases

Multiple species diseases
Cattle diseases -
Sheep and goat diseases
Equine diseases

Swine diseases

Avian diseases
Lagomorph diseases

Bee diseases

Fish diseases

Mollusc diseases
Crustacean diseases
Amphibians

Other diseases

E——

 Bovine anaplasmosis

* Bovine babesiosis

» Bovine genital campylobacteriosis

 Bovine spongiform encephalopathy

* Bovine tuberculosis

e Bovine viral diarrhoea

» Contagious bovine pleuropneumonia

* Enzootic bovine leukosis

e Haemorrhagic septicaemia

 Infectious bovine
rhinotracheitis/infectious pustular vul
vovaginitis

 Lumpky skin disease

* Theileriosis

e Trichomonosis

__* Trypanosomosis (tsetse-transmitted)

fon
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World wide spread of animal TB

Affected countries:

82

Copyright © 2018, World Animal Health Information and Analysis Department — OIE

T

B Present in domestic animals and wildlife
I Present in domestic animals
| Present in wildlife

|| Absent

"] No information | ae e
In livestock and wildlife: 29
Only in livestock: 51

Only in wildlife: 2
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Impacts of zoonotic TB
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Zoonotic M. bovis infection in human
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Introduction

* Status of M. bovis infection in domestic
animals and livestock is not clear

* Status of zoonotic tuberculosis is not clear

* |dentification of M. bovis infection in humans
IS necessary for the proper treatment

‘ Rapid, simple, highly sensitive and low-cost
methods for the differentiation of M. bovis
and M. tuberculosis are crucial
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How to differentiate MTC members

(Reglon of Difference ) No horizontal gene

transfer between MTCs
- @ — Changes occurred
RD In an ancestral cell

fixed in progeny cells

MTC phylogenetic tree and RDs
“M.canettit”

RD 9 RD4
M. tuberculosis -1 -+

RD 9 .~
deletion M. aﬁ'icanum . +
M. microti —_ +
RD4 M. caprae
deletion ™ P - —

M. bovis




THE 4th JOINT COORDINATING COMMITTEE MEETING , SATREPS TB & Glanders Project

Loop mediated isothermal amplification (LAMP)
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Development of LAMP for M. bovis

Primers used for LAMP

(B)
F3 F2 *— F1 B1 H2 n3
FLP BLP

gccgctcccaaaaattacr;aatggtttggtcatgacgccttcctaacca?attgt aattcatac

F3 F2 EcoRIl
aagecgtagtegtgcagaagegcaacactcttggagt.. ...u..veee.... ggcctacaacggeg
’.
FLP F1
ctctccgcggcgt:gggcgtaccggatatcttagctggtcaatagccatrtttcagcaatl:tctca;g
€ B1 BLP
tiacgctacggggcgcgc.igtgccgtagtagcgtccccactga

B2 B3

— Primer sets were designed targeting Region of Difference 4

which is specifically deleted in M. bovis I
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Performance of LAMP for M. bovis detection

A. Trend of turbidity

\) 09 -
0.8 4
0.7 1
0.6 4
Z 05 4 ESpeireaction
= + 500z reaction
= 0.4 4 g
= & 50fg/reaction
= o %
= 03 ~=40g/ reaction
0.2 + = 30 g/ reaction
01 4 =Megntive control

0
01 %

10 20 30 40 5 ()
Time in minutes

B Results

Lane M, 50bp DNA marker; lanes 1 — 9, M bovis BCG Tokyo 172
genomic DNA 500pgz. 50pz. 20pg. Spe. 500fz. 50fz, 40fg, 30fg.
20fgireacuon; lane 10, Negauve Conrtrol; lane 11, M. ruberculosis
H37Rv. (Bakshi et al.. 2005)

— This method can detect up to 50
fg of DNA (equivalent to 10 M.
bovis), which is about 100 times

Under LED lamp  Under day light ¢ sensitive than the conventional

method (PCR).
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Development of dry LAMP kit for M. bovis

Hand made Automated
F _ )

o

Technique for automated
production of dried LAMP kit for
M. bovis detection was transferred

to two trainee from IVM at IIZC
(Dec, 2023).
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Training of M. bovis by dry LAMP Kkit

Training for the detection of M. bovis by dry LAMP method was held
at IVM (August 8, 2023)
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Development of a LAMP and dipstick-based method

MTC M. bovis Ei ¢ & mripied i
romatography printed array strip
LF F1ic B2 B3 LF F1ic B2 B3
Biotin Biotin
_ Tag 1 S ﬂTﬂg 2 >
Multiplex LAMP amplification MTC
Tag 1 @7 biotin &
Tag 2 5 10111 S—— i Antisence
C3 Spacer : tagz | oligo
tag1 -
’ biotin
M. bovis
LR
» Multiplex amplicons indistinguishable » Simultaneous identification of
by fluorescence multiplexed amplicons

» Simple with limited materials

— Method for the differentiation of M. bovis from other MTC by

LAMP-DNA chromatography was designed.
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High sensitivity of LAMP and dipstick-based method

1 | > ,
Dipstick method for M. bovis detection to detect
10 bacilli/reaction was successfully established

and packed into contamination safe cassette.

16
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High sensitivity of LAMP and dipstick-based method

Step1: Preparing samples

| \‘Stepz Mixing samples with dry LAMP Kit

Step3: Applying samples

[tl ~ :J

developing solution

S Step4: 65°C, 30-45 min for
!; : LAMP reaction
".
—

Steps5: Results within 15 min

By squeezed the tank of developing solution,
the LAMP reaction solution is spread over the
nucleic acid chromatograph.

17
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High sensitivity of LAMP and dipstick-based method

Step1: Preparing samples
| \‘5tep2: Mixing samples with dry LAMP Kit
Step3: Applying samples

[tl ~ :J

developing solution

R Step4: 65°C, 30-45 min for
!; - LAMP reaction
f

-

L
a
'
L1
I
L]
:
r
r
L
-
’
e
"

Steps5: Results within 15 min

By squeezed the tank of developing solution,
the LAMP reaction solution is spread over the

nucleic acid chromatograph.

L]
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LAMP dipstick-based method for M. paratuberculosis

Target: 1S900

5.2pg 520fg 208fg 104fg S52fg 20.8fg 10.4fg 5.2fg DDW
13:23 12:42 19:54 19:49 18:19 22:42 18:16 00:00 00:00
11:37 14:38 16:08 23:52 17:31 21:01 52:16 27:57 00:00
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— Map_5.2pg — Map_520fg Map_208fg :
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Map 10.4fg —Map_5.21g —DDW

Dipstick method for M. paratuberculosis detection to detect 2
bacilli/reaction was successfully established. 19
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Conclusion

LAMP for M. bovis was successfully developed by
targeting M. bovis specific genetic deletion

The detection limit was 10 bacilli/reaction with 100 %
specificity

Dry LAMP kit was successfully developed by utilizing
an inkjet printer

In-casette dipstick method was combined with dry
LAMP to avoide faulse positive reaction

LAMP & dipstick-based method for detecting 2 bacilli
of M. paratuberculosis was successfully developed

20
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