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Research Title: Infection and distribution of Wolbachia bacteria in mite pest populations (Acari: Tetranychidae) in

some important economic plants.of Thailand
Researcher: Asst. Prof. Dt. Itsanun Wiwatanaratanabutr

Faculty: Agricultural Technology Department: Plant Production Technology

ABSTRACT

Endosymbiotic bacteria of the genus Wolbachia infect a diverse range of arthropods. These symbionts have
received attention as a reproductive manipulator of their hosts. The first survey of these endosymbionts in spider
mites (Acari: Tetranychidae) from 20 populations of 16 provinces in 4 geographic regions of Thailand was carried
out during October 2013 to March 2014. In Thailand, Wolbachia have been detected in many arthropod species but
no report on natural populations of spider mites. Here, I used polymerase chain reaction with wsp, 16S rDNA and
JfisZ primers to confirm Wolbachia infection status in mites. Wolbachia were mainly detected in five Tetranychus
spp- including Tetranychus truncatus, T. urticae, T. pueraricola, T. phaselus and T. kanzawai which are serious
pests of various agricultural plants such as tomatoes, beans, peppers and rose in the Central and the North of
Thailand. The prevalence of Wolbachia within these mite species ranged from 47 to 100 %. These studies indicate
that Wolbachia were introduced to these mite populations on multiple separate times. The relative infection densities
of Wolbachia within each individual were determined using quantitative real-time PCR and the result. showed that T.
urticae had the highest relative Wolbachia density. These results may imply that Wolbachia are distributed
throughout spider mites from different regions, suggesting that the distribution of Wolbachia in nature may be
affected by some environmental and ecological factors. These observations suggested that Wolbachia are transmitted
both vertically and horizontally which may probably be mediated by the host plants. Wolbachia have been

considered to be very useful in mite pest management in the future.

Keywords : Distribution, Economic plants, Infection, Mite pest, Wolbachia
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20 Tau1¥ Specific primers Avuzay Fedufozinnldlufitoz3ondt Wolbachia Outer Surface
Protein gene (wsp) “%Qﬁ‘lﬁ"i_lmﬁ 984 Forward primer (81F) 1102 Reverse primer (691R) ﬁﬁ'ﬁﬁ 81F: 5°-
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Tumsfnyingell §35u1dvnsanadiouesinlsdred1euaz 1955 Polymerase chain
(4 4 a A’
reaction (PCR) Tag1¥ Insiuof wsp, 16S IRNA g FisZ Lﬁama%ﬂauﬂmmmmﬂwa Wolbachia
Tulsuwayy 01nas@ounud Wolbachia 9oas 21900l &1 Tetranychus urticae, T. truncates, T

& g @ § '
pueraricola, T. phaselus W0 T. kanzawai Wdlﬂuﬁﬂgﬁ‘ﬁ‘uﬂﬁﬁﬂiﬁﬂ‘]ﬂ@ﬂ’mﬂ‘]SLﬂ‘Hﬁi‘HmU‘Buﬂ U

ziame, 62, W3 Ine naznuarulunaemaveaszmst Ing

4.3 amgnuazBinamnumninivueamsaaiie Wolbachia
AINYNVOIMSAAIEE Wolbackia Tumuriug1simarl Wolbachia AIWITAYAATIINUOY
Tuga93veas 47-100 msdnwrndailiansldiiug wolbachia ansagnasaanuluszansls
mailifhunfausaluslszmeing venvniiuds Pnanmumuiiveesmsaaie Folbackia
TsunnzaiiadeldFunsanuTaslfinaila Real-time PCR wazwafi luansidiiiuii 7. wricae i
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1 a & M
M1 4.1 uaasaIuzMsAaYe Wolbackia Tulsunsyuinuiszmalnalaely wsp, 168

rRNA uag FrsZ genes (C = Central, N = Northern, NE = Northeastern, S = Southern)

Species name Location Geographic Host Plants No. of No. of
(Province) regions samples  positive
tested  samples
Eotetranychus cendanai Rimando Suphan Buri C ‘Taro 25 0
Khon Kaen NE Sesbania 12 0
Eutetranychus africanus (Tucker) Nakhon Pathom C Water melon, 9 0
Khon Kaen NE Ivy gourd 6 0
Oligonychus biharensis (Hirst) Nakhon Pathom C Garlic 30 0
Chiang Rai N Sesbania 18 0
Oligonychus mangiferus Rahman Nakhon Pathom Cc long bean 7 0
and Supra Chiang Mai N Taro 4 0
Schizotetranychus colocasiae Nakhon Pathom C Taro 17 0
Ehara
Schizotetranychus leguminosus Suphan Buri C Sesbania 22 0
Ehara
Tetranychus fijiensis (Hirst) Nakhon Pathom Cc Taro 39 0
Suphan Buri Cc Garlic 13 0
Udon Thani NE Muskmelon 5 0
Khon Kaen NE long bean 11 ) 0
Tetranychus kanzawai Kishida Nakhon Pathom C Okra, Yard 35 33
Khon Kaen NE long bean 58 54
Suphan Buri Cc Cucumber 26 23
Tetranychus macfarlanei Baker Khon Kaen NE Soybean 12 0
and Pritchard
Tetranychus piercei McGregor Nakhon Pathom C Eggplant 6 0
Tetranychus phaselus Ehara Khon Kaen NE long bean 35 34
Tetranychus pueraricola Ehara and Khon Kaen NE Garlic 22 21
Gotoh
Tetranychus truncatus Ehara Ayutthaya C Okra, 12 8
Suphan Buri C Muskmelon 26 26



Tetranychus tuinidus Banks Songkla
Tetranychus urticae Koch Suphan Buri
Udon Thani
Nakhon Pathom
Chai Nat
Suphan Buri
Buriram
Lampang
Nakhon Sawan

Chaiyaphum

13

Morning glory
Peppers
Tomatoes
Corn
Potatoes
Garlic
Taro
Muskmelon
Potatoes

Potatoes

5

13

21

31

18

27

15

13

21

31

18

27

15
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AN 4.1 uEAININHanan PCR 114910 gel electrophoresis U19¥M3AaY® Wolbachia 1113
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Fousylsunauyiiadug madseildiamsanenlah msAaIde Wolbachia ulsuuay 14
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6.1 HANTUIDEUANWUN
Wolbachia infection in the spider mite Tetranychus urticae (Acari: Tetranychidae) from

Thailand.
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Thailand Research Fund)

B.Sc. (Biology) (Class Honors), Department of Biology, Faculty of Science,
Chulalongkorn University, Thailand. Project topic: Cloning of Dihydrofolate

- Reductase from Malaria Parasite, Plasmodium falciparum. Advisor: Assist. Prof.

Dr. Pongchai Harnyuthanakorn

(*The study was supported by The Development and Promotion of Science and
Technology Talents Project Scholarship from The Institute for the Promotion of
Teaching Science and Technology)
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RESEARCH, TEACHING & PROFESSIONAL EXPERIENCES

2015-2016

2015

2015

2014

2014

2013-present

2013-present

2012

2011

2010-present

2010-present

2010

2009-2012

Visiting researcher (6 months) at Bio21 Institute, School of BioSciences, Faculty of

‘Science, The University of Melbourne, Australia

Visiting researcher (6 months) at Department of Genetics, The University of
Cambridge, England, United Kingdom

Visiting scientist at Northern Mountainous Agriculture and Forestry Science Institute,
Vietnam

Invited speaker for the International Training | Workshop on Major Communicable
Diseases in Developing Countries at Jinan, Shandong, China sponsofed by the Chinese
Ministry of Science and Technology and the School of Medicine and Life Sciences of
the Shandong Academy of Medical Sciences, China

Visiting researcher (2 months) at Department of Forest & Soil Sciences, The University
of Natural Resources and Life Sciences, Vienna, Austria

Assistant Professor at Faculty of Agricultural Technology, King Mongkut's Institute of
Technology Ladkrabang, Bangkok, Thailand

Secretary of International Graduated Studies and Research Support, Head of Public
Relations and International Affairs, Faculty of Agricultu;ral Technology, King
Mongkut's Institute of Technology Ladkrabang

Academic committee of The 13" National Academic Conference of Public Health,
Bangkok, Thailand

Committee for science project competition (Thailand secﬁon) for the 18" International
Conference of Young Scientists (ICYS), Russia

Revie\a}er of international journals: Annals of the Entomological Society of America,
Journal of Vector Ecology, Insect Physiology, Infection and Drug Resistance, Research
and Reports in Tropical Medicine, Research and Reports in Biology

Editor and translator of the textbook, Essentials of Biology by Sylvia S. Mader to Thai
in collaboration with The McGraw-Hill Companies

Secretary of Faculty Senate and Head of Public and International Relations Office,
Faculty of Public Health, Mahidol University .

Lecturer at Department of Parasitology and Entomoloéy, Faculty of Public Health,
Mahidol University ‘



2009

2009

2009

2008
2008

2008

2007

2006-2008

2005

2005

2005
2005

2004

2003-2007

2002-2003

2000-2004
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Guest lecturer in Biology and English courses for Saint Louis School, Chachoengsao,

. Thailand

Guest lecturer for Host-Microbe Interactions at Department of Biology, Faculty of
Science, Mahidol University

Guest lecturer for Insects, Animal, Plant Pests and Their Control at School of Crop
Production Technology, Suranaree University of Technology, Thailand

Guest lecturer in Biology course for Assumption Samutprakan School

Guest lecturer for Molecular Biology Application in Pest Management at Department

" of Biology, Faculty of Science, Mahidol University

Committee in the Science Fair Project and Competitions of Robocop 2008 organized
by Saint Gabriel's College, Thailand

Guest speaker at Laboratory of Animal Physiology, University of Neuchatel,
Switzerland

Researcher at Center of Excellence for Molecular Biology and Biotechnology, Mahidol

- University, Thailand

Guest speaker at Department of Molecular Biology and Biochemistry, University of
California, Irvine, USA |

Visiting Researcher (6 months) at Center for Medical, Agricultural and Veterinary
Entomology, USDA, Florida, USA

Visiting Scientist at Department of Entomology, Cornell University, Ithaca, USA
Organizing staff for 16® Annual Biology of Disease Vectors Course organized by

" Colorado State University, USA and Mahidol University

Guest lecturer for English course for nurses at Faculty of Medicine, Siriraj Hospital,
Mahidol University

Teacher of English course at Siam Computer and Language School and ECC Language
School, Thailand .

Visiting Researcher (1 year) at Laboratory of Ecology, Evolution, Symbiosis,

* University of Poitiers, CNRS UMR 6556, Poitiers, France

Representative of host lab in Open House Academic Fair for teaching PCR, real-time
quantitative PCR and other molecular biology techniques for undergraduate, graduate
and international students organized by Faculty of Science, Mahidol University



2000

2000

1998-2004

1998

1998

1997

Expertise:
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Organizing staff in the Chulalongkorn Academic Day at Faculty of Science,
Chulalongkorn University

Organizing staff in the International Bee Academic Conference 2000 and Bee World
Expo 2000 at Chiangmai, Thailand

Organizing staff in the science summer camp organized by The Institute for the
Promotion of Teaching Science and Technology, Thailand

Special lecturer for the General Biology course for 1% year students from the Faculty of
Ve‘cerinaria.n~ Science, Chulalongkorn University

Training in Medical Entomology at Armed Forces Research Institute of Medical
Science, Bangkok, Thailand

Representative of the Faculty of Science, Chulalongkorn University for organizing the
science camp for Cement Thai Group Co., Ltd, Thailand

Molecular Biology, Biology, Genetics, Microbiology, Entomology, Vector and Pest
Control

RESEARCH SUPPORT AND AWARDS

2015
2015
2015

2014

2013

2013
2010-2012
2009
2005

Newton Fund: Researcher Links Travel Grant from the British Council, United Kingdom
Endeavour Research Fellowship from Australian government, Australia

Joint Research and Development Project Under the twenty first Session of the Sino-Thai
Scientific and Technical Cooperation from Thai government and Chinese government
Awards for the International Training Workshop on Major Communicable Diseases in
Developing Countries at Jinan, Shandong, China from the Chinese Ministry of Science
and Technology and the School of Medicine and Life Sciences of the Shandong
Academy of Medical Sciences, China ’

ASEA-UNINET Staff Exchange scholarship from The Office of the Higher Education
Commission, Thailand and Austrian government, Austria

Research grant from King Mongkut's Institute of Technology Ladkrabang

Research grant for new scholar from Thailand Research Fund

China Medical Board grant co-funded from Mahidol University, Thailand

Winning second award in the C.C. Burkhardt Graduate Student Paper Competition from
the 76" Rocky Mountain Conference of Entomologists, Woodland Park, Colorado, USA



2005
2000-2006

2003-2005
2002-2003
1999-2000
1996-2000
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International travel award from Faculty of Graduate Studies, Mahidol University

. Scholarship in the Royal Golden Jubilee Program (RGJ/PHD/0036/2543) from Thailand

Research Fund
Research grant from Biodiversity Research and Training Program, Thailand

Research grant from Centre National de la Recherche Scientifique, France

Senior project award from Faculty of Science, Chulalongkorn University

Scholarship in the Development and Promotion of Science and Technology Talents

Project from the Institute for the Promotion of Teaching Science and Technology,

Thailand

SELECTED SEMINARS AND SYMPOSIA

2015

2015

2014

2013 -
2010

2009

2009

2009

Giving a seminar: Biology of Wolbachia bacteria in arthropod hosts at Department of
Genetics, The University of Cambridge, England, United Kingdom

Giving a seminar: Wolbachia bacteria of arthropods: Phylogenetic relationships, relative

- density and host effects at Department of Biomedical & Forensic Sciences, Faculty of

Science & Technology, Anglia Ruskin University, Cambridge, England, United
Kingdom '

Invited speaker in the International Training Workshop on Major Communicable
Diseases in Developing Countries at Jinan, Shandong, China

Participant in the 12th National Horticultural Congress, Bangkok, Thailand

~ Committee of poster presentation competition in the 5" Science and Technology

Academic Conference of Thailand organized by The Institute for the Promotion of
Teaching Science and Technology, Bangkok, Thailand

Participant in the workshop on Microbial Fuel Cell - Concept to Application at National
University of Singapore, Singapore '

Academic committee in the International Conference on Psychosocial Factors at Work:

Job Stress Prevention and Work Ability Promotion organized by Faculty of Public

- Health, Mahidol University, Bangkok, Thailand

Academic committee in the 5 Annual SEAPHEIN Meeting: Reducing health inequities
through the strengthening of health systems and ICT Applications. in public health



2009

2007
2006

2005

2005

2005

2005

2005

2005
2004

2000
2000
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education and practice in primary health care organized by South-East Asia Public
Health Education Institutes Network, Bangkok, Thailand

Giving a seminar: Wolbachia bacteria of insects: Phylogenetic relationships, relative

density and host effects at Suranaree University of Technology, Nakhon Ratchasima,

Thailand

Giving a seminar: Wolbachia infection in arthropods at Laboratory of Animal
Physiology, University of Neuchatel, Switzerland

Giving a seminar: Wolbachia bacteria of arthropods: Phylogenetic relationships, relative
density and host effects at Faculty of Science, Mahidol University, ‘Thailand

Giving a seminar: Comparison of Wolbachia strains causing different phenotypes in
arthropod hosts at Department of Molecular Biology and Biochemistry, University of
California, Irvine, USA '

Giviﬁg a seminar: Comparison of Wolbachia strains causing different phenotypes in
arthropod hosts at Arthropbd-borne and Infectious Diseases Laboratory, Department of
Microbiology, Immunology and Pathology, Colorado State University, Fort Collins,
USA

Giving an oral presentation: Effects of organophosphate insecticide exposure and
temperature stress on Wolbachia infection and life history traits in the mosquito, dedes
albopictus and its copepod predators, Mesocyclops aspericornis at The Annual Meeting
of Florida Entomological Society, Fort MYers, Florida, USA

Giving an oral presentation: Comparison of Wolbachia strains causing different
phenotypes in arthropod hosts at the 76 Rocky Mountain Conference of Entomologists,
Woodland Park, Colorado, USA

Giving a seminar: Comparison of Wolbachia strains causing different phenotypes in
arthropod hosts at the Marine Biological Laboratory, Woods Hole, Massachusetts, USA
Poster presentation in the RGJ-PhD Congress VI at Chonburi, Thailand

Poster presentation in the 8™ Biodiversity Research and Training Program conference at
Suraj Thani, Thailand '

Poster presentation in the 2™ Wolbachia International Conference at Crete, Greece
Participant in the International Bee Academic Conference 2000 and Bee World Expo
2000 at Chiangmai, Thailand |
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2000 Participant in Science and Technology Conference of undergraduate student and giving

an oral presentation of senior project at Faculty of Science, Khonkaen University,
. Thailand

1999 Participant in the Science and Technology Academic Conference of Thailand at
Phitsanulok, Thailand

1996 Participant in Science and Technology Conference of undergraduate student at Faculty
of Science, Mahidol University

SELECTED PUBLICATIONS i

1. Itsanun Wiwatanaratanabutr and Chongxing Zhang. Wolbachia infections in mosquitoes and

their predators inhabiting rice field communities in Thailand and China. Acta Tropica
(2016) 159: 153-160. Impact Factor (2014): 2.270

Chongxing Zhang, Guihong Shi, Yugiang Zhao, Dongmei Yan, Huaiju Li, Hongmei Liu,
Itsanun Wiwatanaratanabutr and Maoqing Gong. Evaluation of Isotope 2P Method

- to Mark Culex pipiens (Diptera: Culicidae) in a Laboratory. Journal of Arthropod-

Borne Diseases (2016) 10: 211-221. Impact Factor (2014): 0.682

Itsanun Wiwatanaratanabutr. Wolbachia infection in leathoppers and planthoppers:
Diversity, density and geographic distribution in tropical rice agroecosystems. Journal
of Asia-Pacific Entomology (2015) 18: 277-282. Impact Factor (2014): 0.946

Itsanun Wiwatanaratanabutr. Geographic distribution of wolbachial infections in mosquitoes
from Thailand. Journal of Invertebrate Pathology (2013) 114: 337-340. Impact Factor
(2012): 2.669

Itsanun Wiwatanaratanabutr. Distribution, diversity and density of wolbachial infections in
cladocerans and coﬁepods from Thailand. Journal of Invertebrate Pathology (2013) 114:
341-345. Impact Factor (2012): 2.669

Itsanun Wiwatanaratanabutr, Sandra Allan, Kenneth Linthicum and Pattamaporn
Kittayapong. Strain-specific differences in mating, oviposition and host-seeking
behavior of Wolbachia-infected and uninfected Aedes albopictus mosquitoes. Journal of

- the American Mosquito Control Association (2010) 26: 265-273. Impact Factor

(2009): 0.906 '



10.

11.

12.

13.
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Itsanun Wiwatanaratanabutr and Pattamaporn Kittayapong. Effects of crowding and
temperature on Wolbachia infection density among life cycle stages of Adedes albopictus.
Journal of Invertebrate Pathology (2009) 102: 220-224. Impact Factor (2008): 2.005

Itsanun Wiwatanaratanabutr, Pattamaporn Kittayapong, Yves Caubet and Didier Bouchon.
Molecula; _phylogeny of Wolbachia strains in arthropod hosts based on groE-
'homologoﬁ; gene sequences. Zoological Science (2009) 26: 171-177. Impact Factor
(2008): 1.100

Itsanun Wiwatanaratanabutr and Pattamaporn Kittayapong. Effects of temephos and
temperature on Wolbachia load and life history traits of Aedes albopictus. Medical and
Veterinary Entomology (2006) 20: 300-307. Impact Factor (2005): 1.488

Itsanun Wiwatanaratanabutr and Frederic Grandjean. Impacts of temperature and crowding
on sex ratio, fecundity and Wolbachia density in the copepod, Mesocyclops
thermocyclopoides. (Submitted)

Itsanun Wiwatanaratanabutr. Distribution and diversity of Wolbachia infections in mites
from Thailand. (In Manuscript)

Itsanun Wiwatanaratanabutr and Chongxing Zhang. New Mosquito control method using
combination of biocontrol and chemical in Thailand and China. (I» Manuscript)
Chongxing zhang, Itsanun Wiwatanaratanabutr, Jingxuan Kou, Haifang Wang, Guihong Shi,

Peng Cheng, Huaiwei Wang and Maoqging Gong. Reassess artificial infection of three

main mosquito species to Plasmodium vivax in Shandong Province, China. (Submitted)





