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ABSTRACT

Wolbachia is an endosymbiont that is infected in many arthropod species. Wolbachia plays a role in

reproductive system as a reproductive manipulator of its hosts. In Thailand, Wolbachia has been detected in m:
insects but has never been reported in insect pests from upland rice growing area. This research project is the f
investigation of these endosymbionts in insects from those areas. Upland rice fields in Chumphon province h:
not yet been reported to use a high level of insecticides; as a result, these areas still have a high diversity of inse
Samples were collected from October 2014 to March 2015. From the studies, there were 286 individuals of ins
pests in 15 species, 11 families and 7 orders including Hymenoptera (6.67%), Lepidoptera (6.67%), Coleopt
(33.33%), Orthoptera (26.67%), Diptera (6.67%), Isoptera (6.67%) and Homoptera (13.33%) which consist
snout weevil, ants, white grub, pyralid stem borer, termites, rice root aphid, mealybug, rice seedling fly, f
beetles, leaf beetle, wireworms, citrus locust, Bombay locust, Oriental migratory locust and Cyrtacanthacris locy
These insect pests of upland rice have been found in many parts of Thailand. In addition, the number of insect pe
of upland rice collected by hand sampling, swing and pitfall trap has the significant positive correlation with
relative moisture in the air (P <0.05). The detection of Wolbachia infection in insect pests from upland rice fie
was determined by using molecular methods such as Polymerase chain reaction using primers wsp and groE
confirm the infection status of Wolbachia. Wolbachia was detected in ants, mealybug and rice seedling fly. T

study indicated that Wolbachia can be firstly detected in upland rice insect pests in Thailand.

Keywords: Infection, Wolbachia, Diversity, Upland rice, Insect pests
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maaf 4.1 Neverasiagvesinalinnuldhunlasdnalineyuns

Joauly Yoy yoInnmani 2 dud

(Mmulng)  (M1BINgY)

AN ants, harvestor  Pheidole sp. Formicidae Hymenoptera
ant, big headed
ant

an termite, social Odontotermes mke:nsis .(Ahmad) Termitidae [soptera
cockroaches,
white ant

AU rice seedling Atherigona oryzae (Malloch) Muscidae Diptera

012UDA fly, stem
mining maggot

Aransiad  flea beetle Chaetocnema basalis Baly Chrysomelidae Coleoptera

ﬁ?&ﬂﬁﬂ‘i}ﬂ leaf beetle, leaf  Monolepta signata Olivier Chrysomelidae Coleoptera
cating beetle

1 _’Mﬂ"fm snout weevil, Hypomeces squamosus Fabricius  Curculionidae Coleoptera

nod green weevil

B white grub, Lachneosterna sp. Scarabaecidae Coleoptera
scarab beetle

A9Rn wireworms, . Melanotus sp. Elateridac Coleoptera
click beetles

m"guéau rice root aphid, - Tetraneura nigriabdominalis Aphididae Homoptera
cereal aphid,
ragi root aphid

nuoule pyralid stem Unspecified Pyralidac Lepidoptera
borer

é"ﬂsmu citrus locust, Chondracris rosea Acrididaé Orthoptera

ADU cotton locust brunneri (Uvarov)

ATIAI

ﬁzﬂnmu Bombay locust  Patanga succincta (Linnaeus) Acrididae Orthoptera

1nam
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wasuils

Oriental
migratory
locust
Cyrtacanthacris

locust

. Mealybug

18

Locusta migratoria Acrididae Orthoptera

manilensis (Meyen)

Cyrtacanthacris Acrididae Orthoptera

tatarica (Linnaeus)

Cataenococcus sp. Pseudococcidae  Homoptera

.
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Y Y [
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42 mimanganssumsmuguuuasinvylumslgndiilsveununsns
Inmsd1sranganssumsaduguuuasdagiylunisdgndinliveunyasnsnu
inwasnsaauIngdalildmsiniilumsmianienruguunasdngirlumsilgndnlsnieninldn
sl luBinaidonnn iosnnuuasdagsmariiselil&ne IWRanmudomnoetegunsado

msdgndnlslus.gums

& = a
4.3 MIN3INTBUAMYRUUANITY Wolbachia HIWIBMIMIBYYIINN
Y o = A’ - . " 9 a asy - a
Idhmsasavaeunsdaieunniiiie Wolbachia Tasldimaiinuaziinismisegiine

: 'lﬁ’un' DNA extraction, Polymerase Chain Reaction (PCR) 119 Gel electrophoresis

4.4 Mm3anaadue (DNA)

Ifarauenfiduie (DNA) Mgty Tove mnsdng ivsiiame iwu lunaslgndn s
wolasandeuuaziudumsanidonuniiis Wolbachia Taeld35maniogdiine uaziih Tay
msuaiieidenimualumsazaiwiilnles SaltTris-EDTA 100 11 Tasans uas 145 maasanity
10UV Phenol/Chloroform luu1ens 91miuez 19 uenana idszum 1-2 Tulnsans ihd
PDULAULVY (Template) lumsarvdeumsanaeuuafidsTasmaiin Polymerase Chain Reaction

-]

(PCR) Fawamsaniauunatoue (DNA) wu 1d5ufid e (DNA) nilganmAnasmungaylums

y
nanoItuae 1

45 mInsemeumsAnBenunfiaulasmaia Polymerase Chain Reaction
n131#1mAdin Polymerase Chain Reaction (PCR) 11401350 @0 un15 Ania o ua ity
Wolbachia $3¥1111A304 Hybaid OmniGene Thermal Cycler Tav14miduteveauunusy yenioaau
11w Positive control taz 14 ﬁmﬁ'uﬁt-imms Autoclaved 11d213u Negative control uagld specific
primers 10 wsp 1182 groE Y17 1dnaadnat PCR #4181 115ins 18 uazas 9o udaumaiin
Agarose gel electrophoresis (NBATIMINIIAMBBLUATIZE Wolbachia 1RHARIN N 4.1 Faaraslsd
i Simsandenuniise Wolbachia WWuad1y (Pheidole sp.) maouils (Atherigona oryzae) Q%

2 A o
BUAIIUNIZEDA (Cataenococcus sp.) 51 3 FUAINNINUA 15 FHANIINAN
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e T 2 24 S 6T 8% 1001112

LN J —— 384bp

N 4.1 MNHaKEA PCR N1aan gel electrophoresis UI¥MIAAY Wolbachia
(M = Marker, 1 = Pheidole sp., 5 = Atherigona oryzae, 11 = Cataenococcus sp., 12 = positive

control)
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Wolbachia Infections in Insect Pests of Upland Rice in Chumpon Province, Thailand
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8 1+6681-492-0842
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Sex: Male | Date of birth: 09/11/1977 | Nationality: THAI -

WORK EXPERIENCE
2013 — present

2009 - 2012

2006 — 2008

Assistant Professor

Department of Plant Production Technology, Faculty of Agricultural
Technology, King Mongkut's Institute of Technology Ladkrabang,
Bangkok, Thailand

* Research and teaching for undergraduate and graduate students

Lecturer

Department of Parasitology and Entomology, Faculty of Public Health,
Mahidol University, Bangkok, Thailand

= Research and teaching for graduate students

Postdoctoral Researcher

Center of Excellence for Molecular Biology and Biotechnology, Mahidol
University, Bangkok, Thailand

* Research in Molecular Biology and Biotechnology

EDUCATION AND TRAINING

2000 — 2006 Ph.D. (Biology) (International Program)

Center of Excellence for Vectors and Vector-Borne Diseases and
Department of Biology, Faculty of Science, Mahidol University, Thailand

* Dissertation topic: Wolbachia Bacteria of Arthropods: Phylogenetic
Relationship, Relative Density and Host Effects

* The study was supported by The Royal Golden Jubilee Scholarship from
The Thailand Research Fund



1996 - 2000

2017

2017

2016

2016
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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

» The study was supported by The Development and Promotion of Science
and Technology Talents Project from The Institute for the Promotion of
Teaching Seience and Technology, Thailand

Royal Golden Jubilee Program’s Advisor (5 years)

Department of Plant Production Technology, Faculty of Agricultural
Technology, King Mongkut's Institute of Technology Ladkrabang,
Bangkok, Thailand

= Research topic: Infection of different Wolbachia strains in the mosquito
and disease vector Aedes aegypti

* The research was supported by The Royal Golden Jubilee Program from
The Thailand Research Fund and Department of Genetics, The University
of Cambridge, United Kingdom

Visiting Researcher (6 months)
Graduate School of Science and Engineering, University of Toyama, Japan

» Research topic: Influence of Wolbachia on invasion and spreading
processes of Bemisia tabaci new genetic group found in Japan

* The visit was supported by Research Fellowship from The Matsumae
International Foundation, Japan

Visiting Researcher (6 months)

Bio21 Institute, School of BioSciences, The University of Melbourne,
Australia

= Research topic: Genetic mapping of insecticide resistance in the major
arbovirus vector Aedes aegypti using next generation sequencing

= The visit was supported by Endeavour Research Fellowship from The
Australian government, Australia

Visiting Scholar (2 weeks)

Department of Medical Entomology, Shandong Institute of Parasitic
Diseases, China
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* Objective: To give a seminar and discuss on collaborative project

* The visit was supported by Thai- and Chinese Ministry of Science and
Technology
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Department of Genetics, The University of Cambridge, United Kingdom
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viruses in Drosophila
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Department of Forest & Soil Sciences, The University of Natural
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Austrian government, Austria
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= The visit was supported by The Thailand Research Fund

Visiting Scholar (1 week)
Laboratory of Animal Physiology, University of Neuchatel, Switzerland
= Objective: To give a seminar and discuss on collaborative project

= The visit was supported by The Thailand Research Fund
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Department of Entomology, Cornell University, USA
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* The visit was supported by The Royal Golden Jubilee Scholarship from
The Thailand Research Fund

Visiting Researcher (1 year)
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PERSONAL SKILLS

Mother
tongue

Other
languages

English

French

Japanese

Chinese

Communicati
on skills

Organisational /
managerial skills

THAI
UNDERSTANDING | SPEAKING | WRITING
2 | 4 Spoken Spoken
Lisiopag i Sha0e _ | interaction | production |
PROF IC[ENT PROFICIENT PROFICIENT PROFICIENT PROFICIENT
USER USER USER USER USER
’Ihe Brmsh Council, Bangkok
INDEPENDEN . PROFICIENT PROFICIENT
TUSER BASIC USER USER USER: BASIC USER
Alliance F rangaise de Bangkok

BASIC USER BASIC USER BASIC USER BASIC USER BASIC USER
The Matsumae International Foundation, Japan

BASIC USER = BASIC USER BASIC USER BASIC USER BASIC USER
The Chinese Language School, Bangkok

Good communication skills gained through my experience as Assistant Professor /

- Researcher / Ph.D. student both in Thailand and in foreign countries since the year

2000 until present

Secretary of International Graduated Studies and Research Support, Faculty of
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Thailand
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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 language in collaboration with The McGraw-Hill Companies, Thailand

Invited lecturer in Biology, Host-Microbe Interactions and Insects-Animal-Plant
Pests and Their Control courses for many schools and universities in Thailand such
as Mahidol University, Suranaree University of Technology, Assumption Samut-
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prakan School and Saint Gabriel's College

Good command of science communications, research and teaching processes

Digial : . SELRASSESSMENT
e Information | Communic Content Safet Problem
processing ation creation L solving

PROFICIENT  PROFICIENT | PROFICIENT ' PROFICIENT ' PROFICIENT
USER ; USER USER | USER | USER

* Good command of office suite (word processor, spread sheet, presentation
software)

* Good command of photo editing software gained as an amateur photographer

Other skills Music director and singer

Driving licence Yes

ADDITIONAL INFORMATION
(I) Publications

1.

Perran A. Ross, Itsanun Wiwatanaratanabutr, Jason K. Axford, Vanessa L. White, Nancy M.
Endersby-Harshman and Ary A. Hoffmann. Wolbachia infections in Aedes aegypti differ markedly
in their response to cyclical heat stress. PLOS Pathogens (2017) 13(1): el006006.
doi:10.1371/journal.ppat.1006006. Impact Factor (2016): 6.608

Itsanun Wiwatanaratanabutr and Frederic Grandjean. Impacts of temperature and crowding on
sex ratio, fecundity and Wolbachia infection intensity in the copepod, Mesocyclops
thermocyclopoides. Journal of Invertebrate Pathology (2016) 141: 18-23. Impact Factor (2015):
2.198

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 (2015): 2.380

Chongxing Zhang, Guihong Shi, Yugiang Zhao, Dongmei Yan, Huaiju Li, Hongmei Liu, Itsanun
Wiwatanaratanabutr and Maoging Gong. Evaluation of Isotope **P Method to Mark Culex
pipiens (Diptera: Culicidae) in a Laboratory. Journal of Arthropod-Borne Diseases (2016) 10: 211-
221. Impact Factor (2015): 0.865

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



10.

11.
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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 copepods 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

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

Itsanun Wiwatanaratanabutr, Pattamaporn Kittayapong, Yves Caubet and Didier Bouchon.
Molecular phylogeny of Wolbachia strains in arthropod hosts based on groE-homologous 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

(IT) Presentations, Conferences and Seminars

2017  Giving a seminar: Experiences from Australia under the Endeavour Research Fellowship

from Australian government at Grand Hyatt Erawan Hotel, Bangkok, Thailand

2017  Giving a seminar: Wolbachia infection in insect hosts at Graduate School of Science and

Engineering, University of Toyama, Japan

2016  Giving a seminar: Biology of Wolbachia bacteria in mosquitoes at Bio21 Institute, School of

BioSciences, Faculty of Science, The University of Melbourne, Australia

2015  Giving a seminar: Blology of Wolbachia bacteria in arthropod hosts at Department of

Genetics, The University of Cambridge, England, United Kingdom

2015  Giving a seminar: Wolbachia bacteria of arthropods. Phylogenetic relationships, relative

density and host effects at Department of Biomedical & Forensic Sciences, Anglia Ruskin
University, United Kingdom

2014  Invited speaker in the International Training Workshop on Major Communicable Diseases in

Developing Countries at Jinan, Shandong, China



2013

2010

2009

2007

2006

2005

2005

2005

2005

2005

2005

2004

2000

2000
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Poster presentation in the 12" 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

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 an oral presentation: 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
Califc_)rnia, Irvine, USA

Giving a seminar: Comparison of Wolbachia strains causing different phenotypes in
arthropod hosts at Arthropod-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, 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



2000

1999
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Giving an oral presentation: Cloning of Dihydrofolate Reductase from Malaria Parasite,
Plasmodium falciparum at Faculty of Science, Khonkaen University, Thailand in the
Science and Technology Conference of undergraduate student of Thailand '

Poster presentation in the Science and Technology Academic Conference of Thailand at
Phitsanulok, Thailand '

(III) Honours and awards

2017

2016

2015

2015

2014

2014

2013

Royal Golden J ubilee Program’s Advisor from The Thailand Research Fund

Research Fellowship 2017 from The Matsumae International Foundation, Japan

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

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

Research grant for new scholar from King Mongkut's Institute of Technology Ladkrabang

2010-2012  Research grant for new scholar from Thailand Research Fund

2009

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

2005  Winning the second place in the C.C. Burkhardt Graduate Student Paper Competition from
the 76" Rocky Mountain Conference of Entomologists, Woodland Park, Colorado, USA

2005 International travel award from Faculty of Graduate Studies, Mahidol University, Thailand

2000-2006
2003-2005
2002-2003
1999-2000

1996-2000

Scholarship in the Royal Golden Jubilee Program from The Thailand Research Fund

~ Research grant from Biodiversity Research and Training Program, Thailand

Research grant from The 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





