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Glanders

R/D items, methods and milestones

1. Development of rapid diagnostic method for B. mallei infection by LAMP method

2. Development of rapid diagnostic method for B. mallei infection by
Immunochromatography

3. Understanding the prevalence of animal glanders and strengthening the
foundation for epidemic prevention



1. Development of rapid diagnostic method
for B. mallei infection by a loop-mediated
iIsothermal amplification (LAMP)

Dai Hasegawa, Thoko Flav Kapalamula, Yasuhiko Suzuki, Takashi Kimura, Chie Nakajima



Target region

’ 28.8 kb (17 gene)

Bp Chr 2 BPSS0077 Reglon of deletion BPSS0094

Bm Chr 2 BMA_RS20934 BMA_RS20935




Bm genome 1.0 pg = 159 copies

Sensitivity of B. mallei-specific LAMP method
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Development of rapid diagnostic method for B. mallei infection by LAMP

Research progress

« Targeting the 28.8 kbp consensus sequence that is missing in B. mallei compared to B.
pseudomallel, we developed B. mallei LAMP, which enables discrimination between B. mallel and
B. pseudomallel.

Plans for this year

» Introduce an ink jet printer to NCCD for LAMP production.

« Establish a method that can detect B. malle/ with higher detection sensitivity.

* Prepare dried-form of B. mallei LAMP using an inkjet printer installed at the Hokkaido University
International Institute for Zoonosis Contorl.



Development of rapid diagnostic method for B. mallei infection by LAMP

Research progress

« Targeting the 28.8 kbp consensus sequence that is missing in B. mallei compared to B.
pseudomallel, we developed B. mallei LAMP, which enables discrimination between B. mallei and
B. pseudomallel.

Plans for this year

» Introduce an ink jet printer to NCCD for LAMP production.
— The printer itself has already been sent to NCCD by air. The clean booth sent by rail is scheduled to

arrive by the end of March, 2023.

« Establish a method that can detect 5. malle/ with higher detection sensitivity.
— Conditions for the above mentioned B. mallespecific LAMP have been completed. In addition, we

are currently developing a more sensitive LAMP method to detect 5. mallei and B. pseudomalle;,
which cannot be distinguished from each other.

» Prepare dried-form of B. mallei LAMP using an inkjet printer installed at the Hokkaido University
International Institute for Zoonosis Contorl.



2. Development of rapid diagnostic method for
B. mallei infection by immunochromatography

Yoshiki Ichikawa, Tomohiro Okagawa, Yukiho linuma, Liushigi Borjigin,
Kazukiko Ohashi, Takashi Kimura



Search for new candidate antigens for immunochromatographic
test (ICT)

* Antigens were selected with reference to studies that used B. pseudomallei protein microarrays to screen for the

reactivity with human patient sera.

Analysis of serodiagnostic antigens based on Bp protein microarray

Report Year Sera screened Patient’s country
E::iger PL, etal. 2009 T:llliz:ji]is Singapore, Thailand, USA
e S U
cifleness 00 (i usa
Kohler C, et al. 2016 Melioidosis Thailand

PLoS Negl Trop Dis (humans)



Glanders specific antigens in

the report of 2012

Antigens with high AUC
in the report of 2009

Commercially available
ELISAs

-

-

—

Bm locus ID

BMA107V1
BMAA1G630
BMAZ431
BMAAOG33
BMAZO73
BMAZ0D1
BMAO4306
BMA1487
BMAAD351
BMAA1523
BMAO434
BMAZ0D2
BMAADI56
BMAA1530
BMAALT51
BMAAODT49
BMAA1G609
BMAZE42
BMAADT744
BMAADT43
BMAAODT42

Protein

hypothetical protein

type lll, inner membrane SctV
chaperonin, 10 kDa

putative outer membrane porin
hypothetical protein

GroEL

OmpA precursor

antioxidant, AhpC/Tsa family
oligopeptide ABC transporter
type lll, effector BopE
putative exported protein
chaperonin, 10 kDa

outer membrane porin

type lll, target BipC

malate dehydrogenase
autotransporter, BimA

type 4 pilus biosynthesis protein
50S ribosomal protein L7/1L12
TssA

TssB

Hecpl
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We were able to express 16 B. mallei antigens

Glanders specific antigens in

the report of 2012

High AUC
in the report of 2009

Commercially available
ELISAs

-

Bm locus ID

BMA2431

BMAZ2001
BMAO43e
BMA1487
BEMAAD3SL
BMAALS523
BMAOD434
BMAZ2002

BEMAAL530
BMAALTS1
BEMAADT745
BEMAALG09
BMAZ2642
EMAADT744
BEMAADT43
BEMAADTS2

Protein

chaperonin, 10 kDa

GroEL

OmpA precursor

antioxidant, AhpC/Tsa family
oligopeptide ABC transporter
type lll, effector BopE
putative exported protein
chaperonin, 10 kDa

type lll, target BipC

malate dehydrogenase
autotransporter, BimA

type 4 pilus biosynthesis protein
505 ribosomal protein L7/L12
TssA

TssB
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kDa
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6l
28
21
10

35
38
a7
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13
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Fraction

Soluble

Soluble
Soluble
Soluble
Soluble
Soluble
Soluble
Soluble

Soluble
Soluble
Inclus/Inclus
Inclusion
Soluble
Soluble
Soluble
Soluble



Indirect ELISA

* Antigen: 6 X His tagged recombinant Bm proteins, whole bacterial lysate

* Antigen concentration: 1, 5, or 10 ug/ml in carbonate-bicarbonate buffer (pH 9.6)
* Blocking: 5% Skim milk in PBST

« 2" antibody: HRP conjugated anti-equine IgG antibody

* Substrate: TMB One Component, RT, 6 min
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Horse sera

Glanders positive and negative sera were selected from the horse sera collected in Mongolia in

2018 and 2019

Rose Bengal test CFT Mallein test

Positive Positive Positive ‘ True positive serum samples

Negative Negative — * True negative serum samples
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Optical density at 450 nm
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Indirect ELISA using mixed antigens
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Whole Bm lysate do not react with negative serum collected in Japan
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Comparison of indirect ELISA and CFT using 104 horse serum samples

ELISA using Bm lysate

as antigen
(cutoff = 0,25)
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Comparison of indirect ELISA and CFT using 104 horse serum samples

ELISA using Bm lysate
Year Serum RBT CFT Mallein Clinical_sign Bm

1 5 e
{as a{?“%i; 2019 1 P P P Clinically [ 0.708
-CUté Spesai— 2019 2 p p N - i 0831
Negative Positive 2019 3 P P D I_ ? 0.8459
K 2019 4 . - N - L 02975 | w
| 76 2 | _——, 2018 5 P P N - o877 3
- | # 2019 6 2 P N - o645 | =
L -
G [ g 2019 7 P P N - 09885 |d
=l 13 2019 8 p p P Clinically £ 0.903
2 2019 9 p p N - I 0.8635
2019 10 P P P Clinically P 0441
2018 186 P P P Clinically [ 0.6795
2018 187 p P P Clinically  [I 0.4295
2018 188 P P P Clinically [l 0.6015
2018 189 p p P Clinically 0 0.8]

Development of immunochromatography

for the detection of Burkfolderia mallei
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Comparison of indirect ELISA and CFT using 104 horse serum samples
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Comparison of indirect ELISA and CFT using 104 horse serum samples
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Development of rapid diagnostic method for B. mallei infection by
Immunochromatography

Research progress

« By examining the reactivity of 16 recombinant B. mallei proteins with glandrous horse serum
collected in Mongolia, we have narrow down the candidate antigens to be used for
immunochromatographic test (ICT) to three (GroEL, Hcp1, B. mallei lysate).

Plans for this year

« Test horse sera (>1,000) collected in 2021 and 2022 from Tuv, Uvurkhangai, Dundgobi, Sukhbaatar,
Khobd, Selenge, Dornod, Khentii, Umnugobi provinces by an indirect ELISA using the three
selected antigens.

« Make prototype immunochromatography using three antigens



3. Understanding the prevalence of animal
glanders and strengthening the foundation for
epidemic prevention

Liushiqi Borjigin, Yoshiki Ichikawa, Kazuhiko Ohashi, Yasuhiko Suzuki, Takashi Kimura



Research progress

« Dr. Liushigi stayed in Mongolia from October 2021 to February 2022 and introduced methods for
isolating Mycobacterium bovis and B. mallei from animal tissue.

« Construction of an interferon gamma release assay (IGRA) for glanders was initiated by Dr.
Liushiqi.

« Dr. Liushigi and Dr. Ichikawa stayed in Mongolia from April 22 to July 22 or from June 10 to July 4,
respectively, and participated in an epidemiological survey in Dundgobi, Uvurkhangai and
Selenge.

« Dr. Kimura and Dr. Ichikawa stayed in Mongolia from September 16 to October 3 and participated
In an epidemiological survey in Selenge.

« Three strains of B. mallei isolated by [VM were cultured from single colonies on selective media,
and the extracted DNA was analyzed by whole-genome sequencing at Hokkaido University.

« From November 2022 to January 2023, a total of 6 young researchers from IVM will be accepted
for training on the diagnosis of animal tuberculosis and glanders at Hokkaido University.
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Future plan in FY2023

« Create a prototype immunochromatography and examine its usefulness using sera collected in
epidemiological survey.

« Develop IGRA for glanders and examine its usefulness in epidemiological survey.

« Examine the usefulness of LAMP using nasal discharge/skin nodular exudate collected in
epidemiological survey.




Progress on JICA ODA activities

On March 23, 2022, Mr. Toshiro Sato, Coordinator, arrived in Mongolia.

Of the equipment (R/D Annex 8) purchased for the project, #1 MinlON and #3 QFT-4G
test kit were transported to NCCD in 2021 and #4 Inc-jet printer in 2022.

With the exception of the three items above, the purchased equipment are being
stored at the Faculty of Veterinary Medicine, Hokkaido University. However, it is
currently bidding for exporters and we plans to deliver all the equipment to UB by
March 31, 2023.

Installation of the BSL-3 facility at the IVM is scheduled to take place by March 31,
2023.



