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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C

Subproject 1:Development of LAMP method method for the

detection of bovine tuberculosis

:Primers used for LAMP

— Primer sets were designed targeting Region of Difference
4 which is specificallv cleleted in M. bovis

(A) M. tuberculosis H D4 m

F3 F2 D —— F1 B1 B2 B3

FLP BLP

(B)

gcc:gctcccaaaaattac:t:fatggtttggtcatgacgccl:tcctaaccag’aattgtgaattcatac

EcoR1

F2

aigccgtagtcgtgcagaagcgcaacactcttggagt ................. ggc;tacaacggcg
FLP
ctctccgecggegcgggcegtaccggatatctta gctggtcaatagccatttttcagcaatttctcaﬁ
<€ B1 BLP
tiacgctacggggcgcgcigtgccgtagtagcgtccccactga
H2 B3
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C

Subproject 1:Development of LAMP method method for the

detection of bovine tuberculosis
A. Trend of turbidity
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B Results
o B Positive
LA Lane M, 50bp DNA marker; lanes 1 — 9, M. bovis BCG Tokyo 172
TV VY VIV 20fg/reaction; lane 10, Negative Control; lane 11, M. tuberculosis
I H37Rv. (Bakshi et al., 2005)
¢ U ™ — This method can detect up to 50 fg of DNA
| (equivalent to 10 M. bovis), which is about
TR RV 100 times more sensitive than the
Under LED lamp Under day light conventional method (PCR).
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C

Subproject 1:Development of LAMP method method for the

detection of bovine tuberculosis

A. Eco Rl digestion B Agarose gel

~  Fragment 2
W0 EcoRI e 169bp

win Bl w2

250bp =——>
150bp =—>>

S50bp =——>

— Restriction enzyme Eco RI cleavage of the LAMP product showed a
fragment of the predicted size, confirming the specific amplification.
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C

Subproject 1:Development of LAMP method method for the

detection of bovine tuberculosis

| Specificity of developed LAMP method

Established Reference

No. of samples LAMP method?
M. bovis isolates (65) 65 65

M. tuberculosis isolates (40) 0 40
MTC species (7) 0 7
NTM strains (22) 0 0
Other bacteria (5) 0 0
Total (139)

aMTBC discriminatory multiplex PCR

—High specificity to detect M. bovis was confirmed.
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C T

Subproject 1: Development of dry form LAMP method for the

easy use at the fields

'.Drying and kit production using inkjet printers
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C
Subproject 1: Development of dry form LAMP method for the
easy use at the fields

Drying and kit production using inkjet printers(2)
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C

Subproject 1: Development of dry form LAMP method for the

easy use at the fields

Hand made Automated

-

L -

— Automated production of
dried genetic diagnostic
kits for bovine tuberculosis
diagnosis using the LAMP
method with an ink-jet

g . k 1, 2: Pos. 3, 4: Neg
printer is now possible.
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C 10

Subproject 1: Development of dry form LAMP method for the

easy use at the fields

MTC M. bovis _ _
: - Chromatography printed array strip
F3 F2 Bic L_B = __" B1LB (C-PAS) I
LF Fic B2 B3 LF Flc B2 B3
Biotin Biotin
-’_._Tag 1 = qTag 2 >

Multiplex LAMP amplification MTC

Tag 1
Tag 2 i DAL <I Mo P<IT
C3 Spacer

biotin &
f -1 = Antisence

tag2 | oligo
tag1 e
biotin
M. bovis
» Multiplex amplicons indistinguishable » Simultaneous identification of
by fluorescence multiplexed amplicons

» Simple with limited materials
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C 1

Subproject 1: Development of dry form LAMP method for the

easy use at the fields

Differentiation of M. bovis by LAMP-DNA chromatography

1 2 3 4 5 E_?.
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C
Subproject 3:Development of immunological methods for

bovine tuberculosis diagnosis

| Principle of Interferon y Release assay (IGRA)

in vitro whole blood culture Gamma Interferon EIA

.Fﬂﬂr Capture antibody

4@' — A commercial product — Development of an low

is available, however, cost and simple IGRA
it iIs expensive and that can be used Iin
complicated to operate. Mongolia is necessary.
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C
Subproject 3:Development of immunological methods for

bovine tuberculosis diagnosis

Objectives: sample

in vitro whole blood culture
ITTTTT >
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. > 2. : .

Ao % ie o rd

presemation T cell 0 W Y

4 IFN-y line Control line
— Development of semi-
quantitative IFN-y rory=
immunochromatography ¢ IFN-y | A%lbgh;r? Ant PN Ab
eaas
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C
Subproject 3:Development of immunological methods for

bovine tuberculosis diagnosis

Expression and purification of recombinant bovine IFN-y
using E. coli expression system
Hg: His-tag Hs: His-tag, TRX:thioredoxin-tag
M1 234 5 6 7 M123 45 6 7

f 1 I i

M:MW marker , 1:IPTG(-) , 2 :IPTG(+) , 3: sup after sonication and centrifugation, 5: pellet after
sonication and centrifugation, 6:Ni-column pass, 7:imidasol eluates

— We succeeded mass production and purification of two types of
recombinant bovine IFN-y with different tags. Preparation of

antiserum IS in progress.
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C
Subproject 3:Development of immunological methods for

bovine tuberculosis diagnosis

Trial to detect bovine IFN-y using sandwich ELISA
10

o
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Conc. of anti-bovine IFN-y (ng/mL)

— We succeeded to detect IFN-y as low as 100 ng/mL by utilizing anti-
bovine IFN-y antibody affinity purified from sera of rabbit immunized by
recombinant His-tagged anti-bovine-IFN-y. Recombinant goat, sheep, yak,
camel and horse IFN-y have successfully been produced and purified.
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C
Subproject 3:Development of immunological methods for

bovine tuberculosis diagnosis

Introduction of simple and low cost genotyping
method of M. tuberculosis complex

< MTC genome >
‘-""I"----.r .

Direct Repeat locus Dlrecz rapeat =(36bp)
C ——— -E8-E--

Spacer 1 Spacer 2 Spacer 3 Spacer 4

Strain 1
------------- EEEN—— -
1 i 0 1
WML e E— - B -
0 0 1 1

Characterization of direct repeat loci can give
digitalized genotype
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C
Subproject 3:Development of immunological methods for

bovine tuberculosis diagnosis

Methodology
Spacer 1 Spacer 2 Spacer 3 acer 4 S 43
i:“h-@f—rl"
o > > Nt e <
Primer A PCR Primer B

P
PCR products e ——

Hybridization

L
membrane

Probe 1 Probe 2 Probe3 Probe 4
Detection
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C
Subproject 3:Development of immunological methods for

bovine tuberculosis diagnosis

Easy use of In-PCR-tube SpoligoArray

[ e ]

Dr. Khin Saw Aye from Myanmar

PCR tube = small volume - lower reagent amount and cost
Easy temperature control = accurate results, rapid reaction
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C
Subproject 3:Development of immunological methods for

bovine tuberculosis diagnosis

Phylogenetic tree of MTC and SpoligoArray results
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C

Plan of Operation

Qutput 1: The function of laboratory diagnosis for zoonotic diseases is enhanced in
Mongolia through the development of LAMP / immunochromatography-based novel
rapid diagnostic methods (kits) for detecting Mycobacterium bovis and Burkholderia
mallei as well as updating existing disease diagnostic systems.
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SATREPS : The Project for Control of tuberculosis and glanders Suzuki Y, Nakajima C

Plan of Operation

Output 3: The epidemics of tuberculosis and glanders as zoonotic diseases in livestock
are evaluated using seroepidemiological and molecular epidemiological /
seroepidemiological techniques, respectively.
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