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Genotyping of Mycobacterium bovis from ruminants in

Taiwan during 2014-2016

Chen-Shen Huang'?, Hsiang-Jung Tsai?
1. Animal Health Research Institute, Council of Agriculture, Executive Yuan, Taiwan.

2. School of Veterinary Medicine, National Taiwan University.

Abstract

Bovine tuberculosis (bTB) is a chronic bacterial disease of animals and humans
caused by Mycobacterium bovis. In Taiwan, the intradermal tuberculin test (ITT) is
the routine method to test bTB every year in cattle, dairy goats, and domestic deers
(Formosan Sambar, Cervus unicolor swinhoei, Sclater). The policy until now still is
“ITT positive and slaughter”, but we found bTB cases every year. From 2014 to
2016, twenty-four M. bovis strains from 13 cattle herds and 1 deer herd were
isolated from ITT-positive animals. In this study, we used Spoligotyping and MIRU
(8 different loci, ETRA, ETRB, ETRC, MIRU 4, MIRU 16, MIRU 20, MIRU 24,
and MIRU 31) as genotyping methods which were commonly used for genotyping
of Mycobacterium tuberculosis complex. Two spoligotypes and 5 MIRU types were
identified and the discriminatory power was 0.73. The main type, type
1(SB0265-53333223), was the largest population (41.7%, 10/24) distributed across
northern, middle and southern Taiwan, and the deer strain, the only one, was also
belong to this type. Type 3 and 4 were the second and third most found respectively
in southern and middle Taiwan. We need more epidemiologic researches to clarify
the reasons why bTB persistent to occur in Taiwan.

Table 1. Numbers of each M. bovis type isolates in Taiwan.

Types Spoligotypes MIRU types No. of isolates
1 SB0265 53333223 10

2 SB0265 23333223

3 SB0140 76532222

4 SB0140 77532222
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5 SB0140 73532222 1

Total 24

Oligonucleotide spacers  Spoligotype

SB0265
SB0140 (http:/imww.mbovis.org)

Figure 1. Spoligotypes SB0265 and SB0140.
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Figure 2. The distribution of each M. bovis type in Taiwan.
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Laboratones in the United States - Beth Harris, Dawid Dargatz,
Matthew M. Erdman, Sacah Tomlinson
115pm  Inoreased frequency of isolation of mult-drug resistant
Salmanefio | 4,[5],12:1- from swine with histologic lesions
consistent with salmoneBosis - Adam Krull, Bailey Lauren
S . m&aLM&xmg\mm.
10:00 am "mm”mf?c‘:;“m % 130pm  Cubure and Sensitivty Results fram Canine and Felne
veterinary dagnostk medxine Cystocentesis Samgles (2008-2014) - Emily Knebel, Stephen Cole,
10:30 am mnﬂ!l&wmm“ Shelley C. . Rankin
moniior antimicrobial resstance - Nicole Ricker
145 pm  Antimicrobsal susceptibiity of Streptococcus sus isolated from
1n00am  Use of metabolomics in veserinary diagnostic medicine - dismased pigs from a vedevcary dagnostic aboratory in the
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Sunday, October 16
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Streptococeus halichoeri; an emerging zoonotic pathogen, § -
Eric W. Lee, Rebecca Franklin-Guild, Anil ). Thachd

Factors and causal organsms associated with bacterial abscesses
in goats from cases submitted to the California Animal Health
and Food Safety Lab System from 2007-2014 - Kris A Clothier,
Muchelle Schack, Ashley E. Hill
Hmmdwaacmandwumgenom)sof
solated from ruminants -
kmnﬁogousl:yy SmleszDudnChnanllls.
Helen Hurley, Kathryn Kuczmanski, Kranti Kongants, Jing W,
Ching-Yuan Yang
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application of high resolution aulyssfarapdsequeru
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Muchael L Clawson
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10 degrease turnaround time and improve detection of
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Genotypic and phenotypic characterization of Saimonella
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International impact of invalid Salmaneliaaboratory testing
methods on public heaith - Megin Nichols
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Complete genome sequencing and phylogenic analysis of cervid
adenowirus from naturally occuming cases in Wyoming,
Washington, and Colorado - Myrna M. Miller, Todd Cornish,
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Identification of  novel virus causing mass mortaliies in an
endangered species of freshwater turtle - Jing Zhang,
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Observations on embryo mortality during avian influenza virus
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In vivo bioluminescent imaging of J Paramyxowirus (JPV)
infection # 1 - Mathew Abraham, Zhuo Li, Biao He

Break

14

Daily Events (cont)

Sunday, October 16
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AAVLD Scientific Session Epidemiology 2 Imperal C
Moderators: Albert Rovira and Ashley E Hill

Agricuttural animal population database and case study for the
DTRA BSVE ¢ - Jamie L. Bamabel, Anna M. Dixon, Danielle S Fields,
Catharine Weber, Shawn S. Jackson, Enin T. Lauer, Eric Hess,
Margaret A, Rush

Achieving efficiency: Systems for recewing case submissions

in a high throughput veterinary diagnostic laboratory -

Katie Woodard, Michelle Crabosch, Kelly Boesenberg,

Wendy R Stensland, Dave Baum, Rodger Main

Attaining document control comphiance using the | D.EAS,
framework - Susan L. Martin, Thomas James Reilly, Timothy Evans,
Shuping Zhang

Podcasts s 2 tool to enhance communications, lab sample
quality, continuang education, and emergency preparadness
with practicing veterinarians - Melanie K. Barham, Andrew Vince,
Michael Deane

US. survey of AAVLD veterinary dagnostic laboratory
Leptospirosss diagnostic capabilities - Gloria Gellin, Craig N. Carter,
Jackie Smith, Erdal Erol

Break

Holstein single nucleotide polymorphisms analyzed by genome
wide association study for associations with mastitis resistance
and susceptibility - Dawid J. Wilson

Frequency of detection and serotype distnibution of Salmonella
in backyard poultry flocks in Caldornia - Kris A. Clothier, Ash Mete,
Ashley E Hil

Vesicular storatitis wirus i Colorada horses: seroprevalence and
associated risk factors * 1 - Anna Claire Fagre, Kristy Pabiloniz,
Gabriele Landolt, Christie Mayo

Symbols at the end of titkes indicate the following designations:

§ AAVLD Laboratory Staff Travel Awardee
# MWD Tranee Travel Awardee
+ AAVLDJACVP Pathology Anard Applicart

0 USAHA Paper

* Graduae Student Poster Presentabon
Award Applcant

1 Graduate Student Oral Presentation
Award Apphcant
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Daily Events (cont)

Monday, October 17

Registration Hours: 7:30 am-5:00 pm

7:00-8:00 am
7:00-8:00 am

8:00 am-12:00 pm

8:00 am
8:10 am
8:25am

9:10 am
9:55 am

10:05 am
10:20 am

11:05 am

11:50 am
8:00 am-5:00 pm
9:30 am-10:00 am
11:00 am-8:00 pm
12:00-12:30 pm

12:00-12:45 pm
1:00-5:00 pm

1:00-5:00 pm
1:00-6:00 pm

1:00-6:00 pm

1:00-6:00 pm
1:00-6:00 pm

1:00-6:00 pm
1:30-3:30 pm

2:30-3:30 pm
3:30-5:00 pm
5:30-8:00 pm
6:00-7:00 pm
7:00-10:00 pm

AAVLD Past Presidents Breakfast Olympia
Continental Breakfast Imperial Foyer

JOINT Plenary Scientific Session: Challenges, High Tech
Solutions and Success Strategies in Animal Agriculture
Imperial DEFCHI

Moderator: Max Armstrong

Opening Remarks - Boyd Parr, Pat Halbur

Initial Remarks from Moderator - Max Armstrong

Economic challenges and opportunities facing U.S. animal
agriculture - David Kohl

Challenges and Opportunities for US Animal Agriculture:
Meeting the demands of global and domestic markets while
fighting burdensome regulation - Dale Moore

Panel Discussion

Break

Experiences with Precision Livestock Farming in Europe -
Daniel Berckmans

Precision breeding to advance animal health and welfare -
Randall Prather

Panel Discussion

USAHA Display Tables Third Floor

Break Third Floor

Directors of State Meat Inspection Colony A

USAHA Membership Luncheon & Meeting, sponsored by
Merial Impenal DEFCHI

AAVLD House of Delegates Colony B

USDA-ARS National Animal Health Research Review
Imperial A

USAHA Subcommittee on Farmed Cervidae Augusta

USAHA Committee on Infectious Diseases of Horses
Auditorium Il

USAHA Committee on Transmissible Diseases of Poultry
and Other Avian Species (Monday & Tuesday) Auditorium Ill
USAHA Committee on Brucellosis Auditorium IV

USAHA Committee on Transmissible Diseases of Swine
Grandover West

USAHA Committee on Tuberculosis Scientific Advisory
Subcommittee Crandover East

AAVLD Committee Chairs and Program Committee
Pebble Beach

Break Third Floor

USAHA and AAVLD Executive Committees Pebble Beach
National Association of Federal Veterinarians Imperial B
USAHA Board of Directors Meeting Imperial D

Monday Night Reception, hosted by GlobalVetLINK
Club Fifth

Daily Events (cont)
Regisiration Hours: 7:30 am-5:00 pm

USAHA Past President Breakfast Turnberry
National Scrapie Oversight Board Imperial B
USAHA Committee on Captive Wildlife and Alternative
Livestock Colony B
S00am-1200pm  USAHA Committee on Livestock Identification Cuilford F
8002m-1200pm  USAHA Committee on Pharmaceutical Issues |mperial F
£002m-1200pm  USAHA Committee on Salmonella Imperial C
g00am-5:00pm  USAHA Display Tables Third Floor
g00am-530pm  USAHA Committee on Foreign and Emerging Diseases
Guilford E
Time Specific Paper

Committee on Foreign and Emerging Diseases

Tuesday, October 18 * 1:30-2:15pm

\
‘ Clobal Efforts towards Peste des petits ruminants Eradication
\ Bouna Diop

Tuesday, October 18

g00am-530pm  Directors of State Meat Inspection Colony A
200am-1200pm  USAHA Committee on Scrapie Imperial B

3:30-10:30 am Break Third Floor

10:00 am-12:00 pm  American Association of Avian Pathologist Liaison with
AVMA |mperial E

USAHA Committee on Public Health and Rabies
Imperial GIH

1:00-5:30 pm

Time Specific Paper
Committee on Public Health and Rabies

Tuesday, October 18 * 3:40pm
Insights into Rabies Virus Spread as Revealed by Whole Genome Sequencing
Susan A. Nadin-Davis, PhD, Canadian Food Inspection Agency

1:00-5:30 pm USAHA Committee on Sheep and Goats Imperial B

1:00-5:30 pm USAHA Committee on Transmissible Diseases of Poultry
and Other Avian Species (\londay & Tuesday) Auditorium |l

1:00-5:30 pm USAHA Committee on Tuberculosis Cuilford D

1:00-5:30 pm USAHA Committee on Biologics and Biotechnology
Imperial F

2:30-3:30 pm Break Third Floor

6:00-7:00 pm USAHA Board of Directors Meeting Imperial D
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