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1. Program (July 14, 2018)
1-1. Oral presentation
Session 1, Chairperson: Prof. Wonho Yih
Time

Title

Speaker

09:30~09:55

[OP-01] A novel predatory bacterium and the early evolution of eukaryotes

Takashi Shiratori

09:55~10:20

[OP-02] Evolutionary dynamics of cryptophyte mitochondrial genomes: gene
rearrangements and mobile genetic elements

Jong Im Kim

10:20~10:45

[OP-03] Sliding behavior of ciliates near a wall

Yukinori Nishigami

10:45~11:10

[OP-04] Species delimitation and diversification pattern of ciliate Spirostomum
congeners using mutli-gene analysis

Shahed Uddin
Ahmed Shazib

11:10~11:20

Coffee Break

Session 2, Chairperson: Dr. Osamu Numata
11:20~11:45

[OP-05] Ultrastructure and molecular architecture of kinetocyst (an extrusive
organelle) in Raphidiophrys contractilis (Centrohelida)

Mayumi Kobayashi

11:45~12:10

[OP-06] New insight into adaptive radiation of halophilic eukaryotes

Jaeho Choi

12:10~12:35

[OP-07] Maltose release mechanism of Chlorella variabilis, the endosymbiont of
Paramecium bursaria

Aika Shibata

12:35~13:00

[OP-08] Evolutionary dynamics of the chromatophore genome in three
photosynthetic Paulinella species

Duckhyun Lhee

13:00~14:00

Lunch

Session 3, Chairperson: Prof. Mann Kyoon Shin
14:00~14:25

[OP-09] Transplant of DNA-lacking mitochondria in anaerobic amoeba Entamoeba
histolytica

Makoto Kazama

14:25~14:50

[OP-10] Trichomonas vaginalis-secreted LTB4 induces NOX2-mediated exocytotic
degranulation via SNAP23-dependent surface translocation of BLT1 in human mast
cells.

Arim Min

14:50~15:15

[OP-11] Mathematical model of evolution of social amoeba

Kouki Uchinomiya

15:15~15:40

[OP-12] Molecular detection of protozoan parasites in marine bivalves on the
intertidal flats of south coast of Korea

Hye-Mi Lee

Special lecture, Chairperson: Dr. Young-Ok Kim
15:50~16:30

Researches on the phototrophic marine ciliate, Mesodinium rubrum - 340 years since
the first observation by Leuuwenhoeck

16:30~17:30

Poster Session
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Wonho Yih

1-2. Poster presentation

PP-01
PP-02
PP-03
PP-04

Title

Authors

Sliding behavior of ciliates near a wall

Yukinori Nishigami, Takuya Ohmura,
Masatoshi Ichikawa

Morphology and Phylogeny of the Soil Ciliate Parabistichella
multilinea nov. spec. (Protozoa, Ciliophora, Hypotricha)
Molecular the interaction between endosymbiotic green algae
and host protozoans
Novel insights into the genetic diversity of Parafavella
(Ciliophora, Spirotrichea) based on nuclear ribosomal genes and
mitochondrial CO1 sequences

Ji Hye Kim, Atef Omar, Jae–Ho Jung
Toshinobu Suzaki, Rina Higuchi,
Chihong Song
Jae-Ho Jung, Ji Hye Moon

PP-05

Specimen list of marine protist in the national marine
biodiversity institute of Korea

Sun Young Kim, Nam Seon Kang, Oh
Nam Kwon, Jung-Hyun Choi, Hyeon
Gyeong Jeong

PP-06

Transplant of DNA-lacking mitochondria in anaerobic amoeba
Entamoeba histolytica

Makoto Kazama, Hiroshi Tachibana

PP-07

Infectivity of a Korean isolate of the parasitoid nanoflagellate
Pirsonia diadema (Stramenopiles) on the marine diatom
Coscinodiscus wailesii (Bacillariophyceae)

Hyeonjeong Kim, Sunju Kim

PP-08

Major vault protein, a widespread eukaryotic protein with a
unique function for prey recognition in the centrohelid
heliozoan Raphidiophrys contractilis

Munehiro Karasawa, Mayumi
Kobayashi, Toshinobu Suzaki

PP-09

Expression profiling of Paulinella micropora under
environmental adaptation with the exposure to the high-light
condition

Khaoula Ettahi, Duckhyun Lhee, Hwan
Su Yoon

PP-10

The function of the membrane-bound guanylate cyclase in
Paramecium tetraurelia

Yukika Ishizawa

PP-11

Adaptation of the photosynthetic eukaryotes to the thermoacidic
environment: Genome investigations of Cyanidiales
(Rhodophyta) to reveal the evolution of extremophiles

Chung Hyun Cho, Seung In
Park,Claudia Ciniglia, Hwan Su Yoon

PP-12

Structure and function of the siliceous scales in the centrohelid
heliozoan Raphidiophrys contractilis

Sakie Otani, Kento Nagao,
MikihikoArikawa, Toshinobu Suzaki

PP-13

Optimization of cryopreservation method of Ettlia sp. using
short cold acclimation and controlled freezing procedure

Ji-San Ha, Seong-Hyun Seo, Jun-woo
Lee, Chi-Yong Ahn, Gyu-Jin Rho,
Young Bum Son, Hwan Su Yoon,
Hyung-Gwan Lee, Hee-Mock Oh

PP-14

IDO enzyme involved in the biosynthesis of mating pheromone
in the ciliate Blepharisma

Mayumi Sugiura, Hajime J. Yuasa,
Terue Harumoto

PP-15

Morphology and Molecular Phylogeny of A New Subspecies
Candidate of Uronychid Ciliate Uronychia xinjiangensis
(Ciliophora: Euplotida: Uronychiidae) from Korea

Md Abu Taher, Ratih Kusuma
Wawdani, Mann Kyoon Shin

PP-16

Morphological Traits and Formation Process of Giant Cells
in the Ciliate Blepharisma stoltei

Yuki Isaka, Mayumi Sugiura,
Terue Harumoto

PP-17

PP-18

A New Species Candidate of Brackish Water Ciliate Frontonia
(Ciliophora, Peniculida, Frontonidae) Based on Morphological
and Molecular Characterization
Toward the elucidation of the giant formation mechanism
in ciliate Blepharisma: Identification of genes that may be
involved in the formation of new cilia

iv

Ragib Ahsan, Ratih Kusuma Wardanni,
Mann Kyoon Shin
Kazusa Okita, Terue Harumoto,
Mayumi Sugiura

PP-19

Utility Hypervariable Region of SSU rRNA Gene to Elaborate
the Relationship of Genus Frontonia (Oligohymenophorea,
Peniculida, Frontonidae)

Ratih Kusuma Wardani, Ragib Ahsan,
Md Abu Taher, Mann Kyoon Shin

PP-20

Cellular localization of glucose in Tetrahymena thermophila
by labeling with fluorescence

Mio Yanagida, Hirofumi Nakano,
Hironori Ueno

PP-21

Diversity and new records of benthic and sand-dwelling
dinoflagellates in Korean coast

Joon-Baek Lee, Su-Min Kang

PP-22

Comparative Analysis of Mitochondrial Genomes in
Synurophycean Algae

Hyunmoon Shin, Jong Im Kim, Neha
P. Ingole, Woongghi Shin

PP-23

Characteristic distributions of a planktonic ciliate group,
tintinnids, from the frontal zone in the South Sea of Korea and
an indicative species, Metacylis sp., of Yangtze River inflows

Jungmin Choi, Young-Ok Kim

PP-24

Newly recorded species and distribution of diatom in sediment
cores from Upo wetland, Korea

Sang Deuk Lee, Suk Min Yun, Pyo Yun
Cho

PP-25

Analysis of IFT particles in Chlamydomonas flagella

Chiaki Tsuchiya and Hironori Ueno

PP-26

A new candidate diatom species and floristic study in lagoon
areas from Korea

PP-27

A study of using fossil diatom record in the Upo Wetland
sediments as a means of assessing the paleo-environmental
changes

PP-28

Taxonomy and description of Cryptomonas sp. (Cryptophyceae,
Cryptophyta), unique freshwater cryptomonad.

PP-29

Taxonomy and description of Mesodinium annulatum sp. nov., a
new member of the M. rubrum/M. major complex

PP-30

Orphan protistology, accelerating in JAPAN

PP-31

Taxonomy and description of freshwater microalga
Mychonastes sp. Jangdong160806F, new species candidate
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Sang Deuk Lee, Suk Min Yun, HyeWon Yang, Oe Jung Kim, Seung Won
Nam, Pyo Yun Cho
Suk Min Yun, Hoil Lee, Jin-Young
Lee, Pyo Yun Cho, Hye-Won Yang,
Seung Won Nam, Oe-Jung Kim, Sang
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Yeon Jo, Pyo Yun Cho, Suk Min Yun,
Sang Deuk Lee, Hye-Won Yang, OeJung Kim

Banquet Dinner : 18:00~20:00 (July 14)
Ramada Jeju Hamdeok Hotel
(470, Sinbuk-ro, Jocheon-eup, Jeju-si, Tel : +82-2-541-4800)
(Transportation from Jeju Airport to Ramada Jeju Hamdeok Hotel)
1. By Taxi : about 16,000 KRW, 40 minutes
2. By Bus : Regular Bus

No. 325, No. 326,

1,200 KRW, 60 minutes
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Public transportation information (from Jeju Airport to Ramada Jeju Hamdeok Hotel)

1. Starting station from Jeju International Airport

2. Arrival station to Ramada Jeju Hamdeok Hotel
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Symposium : 08:30~18:00 (July 14)
Korea Institute of Ocean Science & Technology (KIOST)
(2670, Iljudong-ro, Gujwa-eup, Jeju-si,

Tel : +82-64-798-6000)

(Transportation from Ramada Jeju Hamdeok Hotel to KIOST) By a Hotel Omnibus, free
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Tour in Jeju : 09:30~14:00 (July 15)
Bijarim Forest (비자림)
The largest single species forest in the world, where about 2,800 Japanese Torreyas Black the sky
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Honinji Pond (혼인지)
the 2,644m2 pond where the three legendary demigods who came from Samseonghyeol Shrine and three
princesses of Byeokrangguk held their wedding
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Abstracts
- Oral presentation -

CURRICULUM VITAE (Takashi SHIRATORI)
Personal Information
Name: Takashi Shiratori
Institution: Japan Agency for Marine-Earth Science and Technology (JAMSTEC)
Phone: +81 46 867 9524
E-mail: wb.takashi@gmail.com, tshiratori@jamstec.go.jp
Education and degree
Ph.D.

Graduate school of life and environmental sciences, University of Tsukuba

March 2016

M.S.

Graduate school of life and environmental sciences, University of Tsukuba

March 2013

B.S.

College of Biological Sciences, University of Tsukuba

March 2011

Professional experience
Postdoctoral fellow at University of Tsukuba

April 2016-March 2018

JSPS research fellowship (PD) at JAMSTEC

April 2018-present

Honors/Awards
Best Presentation Award, Joint meeting of Japan Society of Protistology and Japan Symbiosis Society, Tsukuba
University, November 17-19, 2017
ISOP Holz-Conner Travel Award, PROTIST-2016, Lomonosov Moscow State University, Moscow, Russia, June
6-10, 2016
Publications
1.

Takashi Shiratori, Sakuya Fujita, Tenma Shimizu, Takeshi Nakayama, Ken-ichiro Ishida. (2017)
Viridiuvalis adhaerens gen. et sp. nov., a novel colony-forming chlorarachniophyte. Journal of Plant
Research, 130:999-1012. DOI: 10.1007/s10265-017-0961-1

2.

Takashi Shiratori, Rabindra Thakur, Ken-Ichiro Ishida (2017) Pseudophyllomitus vesiculosus (Larsen and
Patterson 1990) Lee, 2002, a poorly studied phagotrophic biflagellate is the first characterized member of
stramenopile environmental clade MAST-6. Protist, 168:439-451. DOI: 10.1016/j.protis.2017.06.004

3.

Takashi Shiratori, Ken-Ichiro Ishida (2016) A new heterotrophic cryptomonad: Hemiarma marina n. g., n.
sp. The Journal of Eukaryotic Microbiology, 63:804-812. DOI: 10.1111/jeu.12327

4.

Takashi Shiratori, Ken-Ichiro Ishida (2016) Entamoeba marina n. sp.; a new species of Entamoeba
isolated from tidal flat sediment of Iriomote Island, Okinawa, Japan. The Journal of Eukaryotic
Microbiology, 63:280-286.
DOI: 10.1111/jeu.12276

5.

Takashi Shiratori, Ken-Ichiro Ishida (2016) Trachyrhizium urniformis n. g., n. sp., a novel marine filose
thecate amoeba related to a cercozoan environmental clade (novel clade 4). The Journal of Eukaryotic
Microbiology, 63:722-731.
DOI: 10.1111/jeu.12319

6.

Takashi Shiratori, Takeshi Nakayama, Ken-ichiro Ishida (2015) A new deep-branching stramenopile,
Platysulcus tardus gen. nov., sp. nov. Protist, 166:337-348. DOI: 10.1016/j.protis.2015.05.001

7.

Takashi Shiratori, Akiko Yokoyama, Ken-ichiro Ishida (2014) Phylogeny, ultrastructure, and flagellar
apparatus of a new marimonad flagellate Abollifer globosa sp. nov. (Imbricatea, Cercozoa). Protist,
165:808-824.
DOI: 10.1016/j.protis.2014.10.003

8.

Takashi Shiratori, Akinori Yabuki, Ken-ihiro Ishida (2012) Esquamula lacrimiformis n. g., n. sp., a new
member of thaumatomonads that lacks siliceous scales. The Journal of Eukaryotic Microbiology, 59:527536. DOI: 10.1111/j.1550-7408.2012.00635.x
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[OP-01]
A novel predatory bacterium and the early evolution of eukaryotes
Takashi Shiratori1,2, Shigekatsu Suzuki3, Yukako Kakizawa1, Ken-ichiro Ishida1
(1Faculty of Life and Environmental Sciences, University of Tsukuba, 2 Japan Agency for
Marine-Earth Science and Technology (JAMSTEC), 3National Institute for Environmental
Studies)
There are large gaps between eukaryotes and prokaryotes in terms of cellular and genomic
structures, metabolism, signaling system, and so on. During eukaryogenesis, the ancestral eukaryote
increased its cell size and structural complexity, and acquired endomembrane system, nucleus and
other membrane-bounded organelles, and developed actin- and tubulin-based cytoskeletons, which
further enabled it to uptake large particles from environments (phagocytosis). In some eukaryogenesis
theories, phagocytosis is considered to involve with acquisition of mitochondrion and plastid, which
bring eukaryotes to present prosperity. Eukaryogenesis is one of the most important evolutionary
events in the history of life. However, the process is mostly unknown since no organism with
intermediate form between eukaryote and prokaryote had been reported.
Here we present a novel gigantic bacterium that collected from seawater sample of Republic
of Palau. This bacterium looks like an amoeboid protist and exhibits several intriguing eukaryotic
features including phagocytosis-like engulfment of other organisms. Our microscopic and genomic
studies on the bacterium updates our knowledge about cellular complexity of prokaryote and provides
hints on possible ancestral state of eukaryote.
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CURRICULUM VITAE (Jong Im KIM)
Personal Information
Name : Jong Im Kim
Degree : Doctor of Philosophy
Address : Department of Biology, Chungnam National University, Daejeon, 34134, Korea
Telephone/Fax

+82-42-821-7590 / +82-42-822-9690

E-mail

jongim@cnu.ac.kr

Education
2006 Mar

Bachelor of Science, Department of Biology, Chungnam National University, Korea

2012 Feb

Doctor of Philosophy, Department of Biology, Chungnam National University, Korea

Professional experience
2012. Mar. - 2013. Jun.

Post-Doctoral Fellow, Department of Biological sciences,
Sungkyunkwan University, Korea

2013. Jul. – 2017. May

Post-Doctoral Fellow, Department of Biology,
Chungnam National University, Korea

2017. Jun. – 2017. Dec.

Visiting Scientist, Centre for Comparative Genomics & Evolutionary Bioinformatics,
Department of Biochemistry & Molecular Biology, Dalhousie University, Canada

2018. Jan. – Present

Post-Doctoral Fellow, Department of Biology,
Chungnam National University, Korea

Publications
1.

Kim JI, Yoon HS, Yi G, Shin W, Archibald JM. Comparative mitochondrial genomics of cryptophyte algae:
gene shuffling and dynamic mobile genetic elements. BMC Genomics 19:275, 2018

2.

Jung J, Kim JI, Jeong Y-S, Yi G. AGORA: organellar genome annotation from the amino acid nucleotide
references. Bioinformatics 34, 2018

3.

Jung J, Kim JI, Jeong Y-S, Yi G. A robust method for finding the automated best matched genes based on
grouping similar fragments of large-scale references for genome assembly. Symmetry 9, 192, 2017

4.

Kim JI, Moore CE, Archibald JM, Bhattacharya D, Yi G, Yoon HS, Shin W. Evolutionary dynamics of
cryptophyte plastid genomes Genome Biol. Evol. 9(7), 1859-1872, 2017
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[OP-02]
Evolutionary dynamics of cryptophyte mitochondrial genomes: gene rearrangements
and mobile genetic elements
Jong Im Kim1, Hwan Su yoon2, Gangman Yi3, Woongghi Shin1, and John M. Archibald4
(1Department of Biology, Chungnam National University, South Korea. 2Department of
Biological Sciences, Sungkyunkwan University, South Korea. 3Department of Multimedia
Engineering, Dongguk University, South Korea. 4Department of Biochemistry and Molecular
Biology, Dalhousie University, Canada.)
The cryptophyte algae are an ecologically important group of algae comprised of
phototrophic, heterotrophic and osmotrophic species. This lineage is of great interest to evolutionary
biologists because their plastids are of red algal secondary endosymbiotic origin. Cryptophytes have a
clear phylogenetic affinity to heterotrophic eukaryotes and possess four genomes: host-derived
nuclear and mitochondrial genomes, and plastid and nucleomorph genomes of endosymbiotic origin.
To gain insight into cryptophyte mitochondrial genome evolution, we sequenced the mitochondrial
DNAs of five species and performed a comparative analysis of seven genomes from the following
cryptophyte genera: Chroomonas, Cryptomonas, Hemiselmis, Proteomonas, Rhodomonas, Storeatula
and Teleaulax. The mitochondrial genomes were similar in terms of their general architecture, gene
content and presence of a large repeat region. However, gene order was poorly conserved.
Characteristic features of cryptophyte mtDNAs included large syntenic clusters resembling αproteobacterial operons that encode bacteria-like rRNAs, tRNAs, and ribosomal protein genes. The
cryptophyte mitochondrial genomes retain almost all genes found in many other eukaryotes including
the nad, sdh, cox, cob, and atp genes, with the exception of sdh2 and atp3. In addition, gene cluster
analysis showed that cryptophytes possess a gene order closely resembling the jakobid flagellates
Jakoba and Reclinomonas. Interestingly, the cox1 gene of R. salina, T. amphioxeia, and Storeatula
species was found to contain group II introns encoding a reverse transcriptase protein, as did the cob
gene of Storeatula species CCMP1868. These newly sequenced genomes increase the breadth of data
available from algae and will aid in the identification of general trends in mitochondrial genome
evolution. While most of the genomes were highly conserved, extensive gene arrangements have
shuffled gene order, perhaps due to genome rearrangements associated with hairpin-containing mobile
genetic elements, tRNAs with palindromic sequences, and tandem repeat sequences. The cox1 and
cob gene sequences suggest that introns have recently been acquired during cryptophyte evolution.
Comparison of phylogenetic trees based on plastid and mitochondrial genome data sets underscore the
different evolutionary histories of the host and endosymbiont components of present-day
cryptophytes.
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CURRICULUM VITAE (Yukinori NISHIGAMI)
Prersonal Information
Name: Yukinori Nishigami
Address: Oiwake, Kitashirakawa, Sakyo, Kyoto, 606-8502, Japan
Phone: +81-75-753-3694
E-mail: nishigami@chem.scphys.kyoto-u.ac.jp
Education
09/2013 PhD in Science, University of Hyogo, Hyogo
03/2010 MSc in Science, University of Hyogo, Hyogo
03/2008 BSc in Science, University of Hyogo, Hyogo
Professional experience
04/2017 – present Research Fellow of Japan Society for the Promotion of Science (PD)
10/2013 – 03/2017 Postdoctoral Fellow at Kyoto University
04/2010 – 03/2013 Research Fellow of Japan Society for the Promotion of Science (DC1)
Degrees
Doctor of Science
Honors/Awards
09/2013 BioLegend/Tomy Digital Biology Research Grant Program
11/2014 The Encouragement Award for Young Protistologists
Research support
AY2017 – 2020

JSPS Grant-in-Aid for Young Scientists

AY2014

The Sasakawa Scientific Research Grant

AY2010 – 2013

JSPS Grant-in-Aid for JSPS Research Fellow

Publications
Takuya Ohmura*, Yukinori Nishigami*, Atsushi Taniguchi, Shigenori Nonaka, Junichi Manabe, Takuji Ishikawa, Masatoshi Ichikawa: Simple
mechanosense and response of ciliate motion reveal the intrinsic habits of ciliates. Proc. Natl. Acad. Sci. USA 115: 3231-3236, 2018. *
contributed equally
Ryuji Yanase*, Yukinori Nishigami*, Masatoshi Ichikawa, Tohru Yoshihisa, Seiji Sonobe: The neck deformation of Lacrymaria olar
depending upon cell states. J. Protistology 51: e001, 2018. * contributed equally
Hiroaki Ito, Masahiro Makuta, Yukinori Nishigami, Masatoshi Ichikawa: Active Materials Integrated with Actomyosin. Journal of the
Physical Society of Japan 86: 101001, 2017.
Yukinori Nishigami, Hiroaki Ito, Seiji Sonobe, Masatoshi Ichikawa: Non-periodic oscillatory deformation of an actomyosin microdroplet
encapsulated within a lipid interface. Scientific Reports 6: 18964, 2016.
Dorota Buczek, Małgorzata Wojtkowska, Yutaka Suzuki, Seiji Sonobe, Yukinori Nishigami, Monika Antoniewicz, Hanna Kmita, Wojciech
Makałowski: Protein import complexes in the mitochondrial outer membrane of Amoebozoa representatives. BMC Genomics 17: 99, 2016.
Hiroaki Ito*, Yukinori Nishigami*, Seiji Sonobe, Masatoshi Ichikawa: Wrinkling of a spherical lipid interface induced by actomyosin cortex.
Physical Review E 92: 062711, 2015. * contributed equally
Yukinori Nishigami, Masatoshi Ichikawa, Toshiya Kazama, Ryo Kobayashi, Teruo Shimmen, Kenichi Yoshikawa, Seiji Sonobe:
Reconstruction of active regular motion in amoeba extract: Dynamic cooperation between sol and gel states. PLoS ONE, 8: e0070317, 2013.
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[OP-03]
Sliding behavior of ciliates near a wall
Yukinori Nishigami, Takuya Ohmura, Masatoshi Ichikawa
(Department of Physics, Kyoto University, Japan)
To survive in nature, protists exhibit intelligent behaviors. Though it’s well known that ciliates
swim freely in bulk water, ciliates are often accumulated on interfaces such as bottom of a pond,
surfaces of stone, waterweed, and biofilm, etc. The accumulation makes sense to survive in nature,
because of sufficient presence of nutrients and suitable environment. To elucidate the mechanism of
the accumulation near the liquid-solid interfaces, we observed behavior of Tetrahymena pyriformis
and Paramecium caudatum near a glass wall. After attaching the wall, T. pyriformis and P. caudatum
slid on the wall. The sliding behaviors resulted in the accumulation of the cells on the wall. Further
detailed observation exhibited that cilia which attached to the glass wall almost stop their beating,
which meant that attaching cilia couldn’t generate thrust force. Indeed, the flow fields generated by T.
pyriformis and P. caudatum became asymmetrical, and little flow was observed in the area
sandwiched between the glass plate and the cell body. To clarify whether the mechanosensing
property of cilia induced the sliding behavior, we performed numerical simulations. In the simulation,
cells were regarded as rigid ellipsoidal body with tangential thrust force above the body surface, and
the thrust force vanished near the wall. When the shape of swimming body was sphere, the body
didn’t slide on the wall. Then the shape of the body was ellipsoid, the body slide the wall. The
stopping and sliding behaviors didn’t observed in the condition without vanishing the thrust force near
the wall. These experiments and numerical results suggested that the mechanosensing system of cilia
and the shape of cell induced the accumulation of cells on the wall. Although future biological
investigations are required on the detailed mechanosense and response in the ciliary motion, the
present results give physical and fluid mechanical contributions in understanding the behavior of
ciliate to survive in nature.
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CURRICULUM VITAE (SHAHED U. A. SHAZIB)
Personal Information
Name: SHAHED U. A. SHAZIB
Institution: Department of Biological Sciences, University of Ulsan, Korea

Education and degree
2010. Feb. B.S. in Microbiology, University of Chittagong, Bangladesh
2011. Sep. - 2017. Feb. Ph.D. in Biological Science (Molecular Phylogenetics), University of Ulsan, Korea
Ph. D. Dissertation Title: Molecular phylogeny and species delimitation of the heterotrichean ciliates
assessed by molecular markers and multifaceted analysis strategy (Supervisor: Prof. Mann Kyoon Shin)

Honors/Awards
Best presentations Awards (Korean Association of Biological Sciences, 2015, 2016)
Scholarships awarded from University of Chittagong (2007-2010), University if Ulsan (2011-2014)
Holz-Conner Award (Intenational Society of Protistologists, Vancouver, Canada, July 29-Aug 2, 2018)

Publications
• 14 papers were published in peer-reviewed journals: Molecular Phylogenetics and Evolution; Scientific Reports;
Journal of Eukaryotic Microbiology; European Journal of Protistology; PLoS One; Journal of Natural History;
Acta Protozoologica and other journals
• More than 8 presentations in Conferences (2 Best presentation awards)
• Representative publications:
1.

Shazib SUA, Vďačný, P, Kim JH, Jang SW, MK Shin, 2014. Phylogenetic relationships of the ciliate
class Heterotrichea (Protista, Ciliophora, Postciliodesmatophora) inferred from multiple molecular
markers and multifaceted analysis strategy. Molecular phylogenetics and evolution, 78, 118-135.

2.

Shazib SUA, Vdacny P, Kim JH, Jang SW, MK Shin, 2016. Molecular phylogeny and species
delimitation within the ciliate genus Spirostomum (Ciliophora, Postciliodesmatophora, Heterotrichea),
using the internal transcribed spacer region. Molecular phylogenetics and evolution, 102, 128-144.

3.

Vdacny P, Rajter L, Shazib SUA, Jang SW, MK Shin, 2017. Diversification dynamics of
rhynchostomatian ciliates: the impact of seven intrinsic traits on speciation and extinction in a microbial
group. Scientific Reports 7: 9918

4.

*Chen X, *Shazib SUA, Kim JH, Kim MS, MK Shin, 2018. New contributions to Gruberia lanceolata
(Gruber, 1884) Kahl, 1932 based on analyses of multiple populations and genes (Ciliophora,
Heterotrichea, Gruberiidae). European Journal of Protistology, 65, 16-30. * equally contributed.
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[OP-04]

Species delimitation and diversification pattern of ciliate Spirostomum congeners using
mutli-gene analysis
Shahed Uddin Ahmed Shazib 1,, Peter Vďačný2,, Mann Kyoon Shin1
(1 Department of Biology Science, University of Ulsan, South Korea,
2
Department of Zoology, Comenius University, Slovakia)
We investigated genetic variation and evolutionary history of taxa belonging to the
morphologically distinctive ciliate genus Spirostomum. Altogether 77 Spirostomum populations from
seven morphospecies were analysed at intra- and interspecific levels using one mitochondrial (CO1
region) and five nuclear (18S rDNA, ITS region, 28S rDNA, alpha-tubulin) markers. Evolutionary
relationships within this genus were shown to be very complex and incongruent between individual
gene trees. Both nuclear and mitochondrial markers transcended species boundaries in S. minus and S.
teres morphospecies. Phylogenetic gene trees and networks did not manage to unambiguously resolve
relationships among Spirostomum species. To overcome this problem, we utilised Bayesian coalescent
approach and PhyloNet analysis. Both techniques suggest that evolution of the genus Spirostomum
was very likely shaped by ancestral polymorphism and incomplete lineage sorting. Individual gene
trees were unable to overcome problems associated with ancestral polymorphism, while concatenation
of multiple markers and coalescence methods can uncover the phylogenetic signal present in the data.
Both protein coding genes (alpha-tubulin and CO1) were, however, revealed as phylogenetically
uninformative and can be mostly useful in barcode analyses.
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CURRICULUM VITAE (Mayumi KOBAYASHI)
1)

Personal Information

Name

Mayumi Kobayashi

Address Department of Biology, Graduate school of Science, Kobe University, 1-1 Rokkodai-chou, Nada-ku,
Kobe 657-8501, Japan
Telephone/Fax
2)

+81(Japan) - 78-803-5722

E-mail

k_mayumi@people.kobe-u.ac.jp

Education

2009 March

Bachelor of Science Department of Biological Science, Nara Women’s University, Japan

2011 March

Master of Science Department of Biological Science, Nara Women’s University, Japan

2015 March

Doctor of Philosophy School of Natural Science and Ecological Awareness, Nara Women’s University,
Japan. Thesis entitled: “Reevaluation of the classification of Blepharisma (Phylum Ciliphora,
Heterotrichida) by the criterion of interbreeding and molecular phylogenetic analysis”

3)

Professional experience

2013 April-2015 March

Research Fellow of Japan Society for the Promotion of Science (JSPS) (DC2)

2015 April- 2016 January

Post-doctoral fellow, Nara Women’s University, under the direction Prof. T. Harumoto

2016 February- present

Post-doctoral fellow Kobe University, under the direction Prof. T. Suzaki

Doctor of Philosophy

4)

Degrees

5)

Honors/Awards

1.

The Travel Award from the Japan Society of Protistology to 2018 Joint Meeting of the Korean Society of
Protistologists and the Japan Society of Protistology (Korea)

2.

The Travel Award from the Japan Society of Protistology to 2015 Ciliate Molecular Biology (Italy)

3.

Scholarships for Student Exchange Program (Short-Term Visit) from JASSO to Exchange program between Nara
Women’s University, Japan and University of Leicester, UK

6)

Research support

2015 July- 2016 March

Nara women’s University Intramural Grant for Young Women Researchers

2013 April- 2015 March

Grant-in-Aid for JSPS Fellows

2012 July-2013 January

Nara women’s University Intramural Grant for Young Women Researchers

7)

Publications

1.

Kobayashi M., Miura M., Takusagawa M., Sugiura M. and Harumoto T., Two possible barriers blocking conjugation
between different megakaryotypes of Blepharisma, Zool. Sci., 32 (1), 53-61, 2015

2.

Ishida H., Gobara Y., Kobayashi M., Suzaki T., Use of ionic liquid for scanning electron microscopy of protists, Int.
J. New Tech. Res., 2 (12), 43-46, 2016

3.

Bhadra M., Kobayashi M., Higuchi R., Chen L., Suzaki T., Major vault protein of the protozoan Raphidiophrys
contractilis has a binding property to β-1,3-glucan and is involved in food capturing, Int. J. New Tech. Res., 3 (7), 17, 2017

4.

Yoshimura C., Kobayashi M., Khan SM M. K., Islam MD S., Matsubara S., Chen L., Higuchi R., Suzaki T.,
Development of a compact, highly-sensitive and low-cost biological monitoring method using protozoa for detecting
toxicants in aquatic environment, IJOEAR, 3 (7), 41-44, 2017

5.

Hoshina R., Kobayashi M., Suzaki T. and Kusuoka Y., Brandtia ciliaticola gen. et sp. nov. (Chlorellaceae,
Trebouxiophyceae) a common symbiotic green coccoid of various ciliate species, phycol. res., 66, 76–81, 201
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[OP-05]
Ultrastructure and molecular architecture of kinetocyst (an extrusive organelle)
in Raphidiophrys contractilis (Centrohelida)
Mayumi Kobayashi1, Chihong Song2, Kazuyoshi Murata2, Toshinobu Suzaki1
(1Graduate School of Science, Kobe University, Japan, 2National Institute for Physiological
Sciences, Japan)
Phagocytosis is an evolutionally conserved phenomenon among eukaryotes, by which non-self
and apoptotic cells are engulfed. Phagocytosis occurs when multicellular organisms recognize
particular surface molecules on the pathogens by innate immune system. In protists, it is a means of
feeding with a mechanism to detect correct prey organisms while avoiding possible cannibalism
among the same species. In order to understand how such molecular recognition systems have
evolved to ensure precision and high-quality of phagocytotic events, we have examined the molecular
mechanisms underlying the phagocytosis in the centrohelida heliozoan Raphidiophrys contractilis.
R. contractilis has a spherical cell body and many axopodia that are extending radially from the
center of the cell body. In R. contractilis phagocytosis occurs after a food organism is trapped by an
axopodium, from which a number of kinetocysts (extrusive organelles) are burst open to expose their
contents to the outside of the cell. The prey cell surface becomes firmly adhered to the axopodial
surface via the content of the kinetocyst, which triggers initiation of phagocytosis. Each kinetocyst is
prolate spheroid in shape, with long and short axes of approximately 300 and 200 nm, respectively.
By conventional transmission electron microscopy, the kinetocyst was observed to be a complex
membrane-bound structure, containing a bipartite central element (core) and fluffy materials enclosing
the core, stacked in layers. Although R. contractilis finally adheres to the prey surface via the core,
little has been known about the molecular interactions between the kinetocyst and the prey cell
surface, and so was the detailed process of kinetocyst discharge during food capturing.
We attempted to identify proteins that are included in the kinetocyst and are responsible for
prey recognition. In this study, we are focusing on a protein called “major vault protein” (MVP), a
mysterious protein with a poorly understood role in many eukaryotic organisms. MVP in R.
contractilis has an ability to bind to β-1,3 glucan, and was found to be released when the heliozoans
were mixed with food flagellates. Immunofluorescence and immunoelectron microscopy showed that
MVP localizes to the materials surrounding the core. Furthermore, observations by cryo-electron
microscopy revealed that the MVP-containing materials became spread out concentrically around the
core like a casting net used for fishing. Taken together, it was demonstrated that MVP in R.
contractilis plays a crucial role in recognizing and capturing prey organisms, suggesting an ancient
function of MVP as a molecule for prey recognition.
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CURRICULUM VITAE (Jaeho Choi)

1)

Personal Information

Name: Jaeho Choi
Degree: M.S. student
Address: 402-3 Second Science Building
Daehak-ro 80, Buk-gu, Daegu, Republic of Korea
E-mail: jhc92617@gmail.com
Telephone/Fax: +82-10-9915-5262 / +82-53-950-5397

2)

Education

December, 2017
Bachelor of Science, Department of Microbiology, The Ohio State University, USA

January, 2017
Masters course in Kyungpook National University, Korea

3)

Conference Proceeding

KAOSTS conference 2018
Soo Hwan Jhin, Jaeho Choi, Jong Soo Park (Department of Oceanography, Kyungpook National University, Republic of Korea) Is
there a halophilic clade of eukaryotes
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[OP-06]
New insight into adaptive radiation of halophilic eukaryotes
Jaeho Choi, Soo Hwan Jhin, Jong Soo Park
(Department of Oceanography, Kyungpook National University, Republic of Korea)
Halophilic protozoa are independently scattered across the molecular phylogeny of
eukaryotes; most of which are assigned to Heterolobosea. Here, we isolated a biflagellate from a
hypersaline water of 342‰ salinity. This isolate shared several morphological features with typical
halophilic heterolobosean flagellates. In addition, molecular phylogenetic trees of the 18S rRNA gene
sequences clearly indicated flagellate is a heterolobosean species closely related to the halophilic
Tulamoebidae. However, the flagellate was not closely related to any described genus. Cells were
ovoid-shaped, and no amoebae were observed. The two unequal flagella beat heterodynamically. An
ear-like bulge at the margin of a cytostomal groove was observed. Flagellates could grow at 100–
200‰ salinity, suggesting an obligately halophilic species. Currently, it appears that the new
halophilic Aurem hypersalina forms a strong clade with Tulamoebidae, and is sister to the
Tulamoebidae, indicating that this new clade is composed almost entirely of obligate halophilic taxa.
Thus, A. hypersalina and the Tulamoebidae clade currently represent a unique adaptive radiation of
halophilic eukaryotes.
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CURRICULUM VITAE (Aika SHIBATA)

1)

Personal Information

Shibata Aika,
4-8-70 Minamigasa-Higashi, Kusatsu, Shiga 525-0071
aika@fc.ritsumei.ac.jp

2)

Education

2013-2017
Doctor of Science in advanced Life Sciences, Ritsumeikan University

3)

Professional experience

2018-present
Ritsumeikan University, assistant professor
2017-2018
Japan Women's University, postdoctoral fellow

4)

Degrees

Doctor of Science

5)

Honors/Awards

6)

Research support

7)

Publications

Aika Shibata, Fumio Takahashi, Masahiro Kasahara, Nobutaka Imamura “Induction of maltose release by light
in the endosymbiont Chlorella variabilis of Paramecium bursaria”, Protist, 167(5), pp.468–478, 2016
Ryo Hoshina, Emi Sato, Aika Shibata, Yuko Fujiwara, Yasushi Kusuoka, Nobutaka Imamura、“Cytological,
genetic, and biochemical characteristics of an unusual non-Chlorella photobiont of Stentor polymorphus
collected from an artificial pond close to the shore of Lake Biwa, Japan”, Phycological Research, 61(1), pp7–
14, 2013
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[OP-07]
Maltose release mechanism of Chlorella variabilis, the endosymbiont of Paramecium
bursaria
Aika Shibata1, Fumio Takahashi1, Nobutaka Imamura2, Masahiro Kasahara1
(1Department of Biotechnology, Ritsumeikan University, Japan, 2Department of Pharmacy,
Ritsumeikan University, Japan)
The endosymbiotic Chlorella in Paramecium bursaria provides a photosynthate, maltose, to
maintain the symbiotic relationship and the maltose release is induced by lowering pH. We studied the
mechanism of maltose release using Japanese endosymbiont Chlorella variabilis F36-ZK and found
that its maltose release did not occur without light even in an acidic condition. However, the relevant
light-sensing pathway (e.g., photosynthesis or photoreceptors) remains unclear. Herein, we studied the
effect of light.
Blue or red light was most effective to stimulate maltose release. Since these light conditions
were in good agreement with those for photosynthesis, symbiotic algae thought to release maltose when
they could photosynthesize under natural environment. The effects of photosynthetic inhibitors on
maltose release were also examined. In the presence of DCMU, the amount of carbon fixation was
decreased however maltose release continued. On the other hand, maltose release was completely
stopped in the presence of DBMIB. From these results, it was speculated that the redox state of the PQ
pool induced maltose release.
Furthermore, we studied F36-ZK maltose transport system. Maltose release from the algae
suggests the existence of a specific maltose transport system on the cell membrane. The properties of
this system were also examined and the followings were revealed; it is an active one-way transport
without a requirement of ATP and was inhibited by an uncoupler.
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CURRICULUM VITAE (Duckhyun LHEE)

1) Personal Information
Name : Duckhyun LHEE
Degree : PhD student
Address : Sungkyunkwan University, Department of Biological Sciences, 2066
Seobu-ro,Jangan-gu, Suwon 16419, Korea
+82-31-290-5915 / +82-10-3255-9226

Telephone/Fax
E-mail

duckhyunLhee@gmail.com

2) Education
2009 March

Bachelor of Science, Department of Chemistry, Yonsei University, Korea

2014 Aug

Masters and PhD integrated course in Sungkyunkwan University, Korea

3) Professional experience

4) Publications
Duckhyun Lhee, Eun Chan Yang, Jong Im Kim, Takuro Nakayama, Giuseppe Zuccarello, Robert A.
Andersen, and Hwan Su Yoon. 2017. Diversity of the photosynthetic Paulinella species, with the description
of Paulinella micropora sp. nov. and the chromatophore genome sequence for strain KR01. Protist. 168, 155–
170. Doi: 10.1016/j.protis.2017.01.003
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[OP-08]
Evolutionary dynamics of the chromatophore genome in
three photosynthetic Paulinella species
Duckhyun Lhee1, Ji-San Ha1, Sunju Kim2, Myung Gil Park3,
Debashish Bhattacharya4, Hwan Su Yoon1
(1Department of Biological Sciences, Sungkyunkwan University, Republic of Korea,
2
Department of Oceanography, Pukyong National University, Republic of Korea,
3
Department of Oceanography, Chonnam National University, Republic of Korea,
4
Department of Biochemistry and Microbiology, Rutgers University, USA)
The thecate amoeba Paulinella is a valuable model for understanding plastid organellogenesis
because this lineage has independently gained plastids (termed chromatophores) of α-cyanobacterial
provenance. Plastid primary endosymbiosis in Paulinella occurred relatively recently (90-140 million
years ago, Mya), whereas the origin of the canonical Archaeplastida plastid occurred >1 500 Mya.
Therefore, these two events provide independent perspectives on plastid formation on different
timescales. Here we generated the complete chromatophore genome sequence from P.
longichromatophora (979 356 bp, GC-content = 38.8%, 915 predicted genes) and P. micropora NZ27
(977 190 bp, GC-content = 39.9%, 911 predicted genes) and compared these data to that from existing
chromatophore genomes. Our analysis suggests that when a basal split occurred among photosynthetic
Paulinella species ca. 60 Mya, only 38% of the ancestral OGFs from the cyanobacterial endosymbiont
remained in chromatophore DNA. Following major gene losses during the early stages of
endosymbiosis, likely due to the impact of Muller’s ratchet acting on non-recombining genomes, this
process slowed down significantly, resulting in a conserved gene content across extant taxa.
Comparison of nucleotide substitution and insertion/deletion events among different P. micropora
strains demonstrates that elevation in AT-content and genome reduction are ongoing and dynamic
processes in chromatophore evolution.
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CURRICULUM VITAE (Makoto Kazama, Ph.D.)

1) Personal Information
Present address: NEKKEN Bio-Resource Center, Institute of tropical medicine, Nagasaki University, 1-12-4 Sakamoto,
Nagasaki, Nagasaki 852-8523, Japan. Tel: +81-95-819-7856, e-mail: kzm_makoto@nagasaki-u.ac.jp

2) Education
April, 2001 – March, 2003: Graduate school of Science, Kanagawa University, Japan
April, 1997 – March, 1999: Graduate school of Science, Kanagawa University, Japan (Master of Science)
April, 1993 – March, 1997: Faculty of Science, Kanagawa University, Japan (Bachelor of Science)

3) Professional Experience
June 2017 - current: Assistant Professor, NEKKEN Bio-Resource Center, Institute of tropical medicine, Nagasaki University,
Japan
April 2014 – March 2018: Part-time lecturer, Faculty of Sport Science, Nippon Sport Science University, Japan
May 2014 – May 2017: Postdoctoral Researcher, Department of Infectious Diseases, Tokai University School of Medicine,
Japan
April 2013 – April 2014: Guest researcher, Research institute for integrated Science, Kanagawa University, Japan
April 2013 – March 2014: Part-time lecturer, Faculty of Science, Kanagawa University, Japan
April 2003 – March 2013: Research associate, Faculty of Science, Kanagawa University, Japan

4) Degrees: Ph.D. (Kanagawa University, March, 2013)
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6) Research support
1.
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Sasakawa Scientific Research Grant (No. 19-519) from The Japan Science Society (April 2007 – March 2008)
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7) Publications
1. Hiroshi Tachibana, Azumi Kakino, Makoto Kazama, Meng Feng, Satomi Asai, Kazuo Umezawa, Tsukasa Nozaki, Takashi
Makiuchi, Takayuki Kamada, Hideki Watanabe, Noriyuki Horiki, Xunjia Cheng, Gohta Masuda. Development of a
sensitive immunochromatographic kit using fluorescent silica nanoparticles for rapid serodiagnosis of amebiasis.
Parasitology (31-Mar-2018, accepted)
2. Makoto Kazama, Sanae Ogiwara, Takashi Makiuchi, Kazuhiro Yoshida, Kumiko Nakada-Tsukui, Tomoyoshi Nozaki and
Hiroshi Tachibana. Behavior of DNA-lacking mitochondria in Entamoeba histolytica revealed by organelle transplant.
Scientific Reports 7: 44273. 2017.
3. Makoto Kazama, Mai Ichinei, Saori Endo, Masaki Iwata, Akiya Hino and Joji M. Otaki Species-dependent
microarchitectural traits of iridescent scales in the triad taxa of Ornithoptera birdwing butterflies. Entomological Science
20(1): 255-269. 2017.
4. Makoto Kazama, Mami Endo, Naoko Akiu and Akiya Hino. Cold-shock-induced polyspermy and low-temperature
tolerance in Japanese sea urchin eggs. Journal of Experimental Marine Biology and Ecology 443:pp178–187. 2013.
5. Makoto Kazama, Taizo Sato and Akiya Hino. Spontaneous generation of reactive oxygen species and effect on motility and
fertilizability of sea urchin spermatozoa. Zygote 22(2): pp246–258. 2012.
6. Makoto Kazama and Akiya Hino. Sea urchin spermatozoa generate at least two reactive oxygen species; the type of reactive
oxygen species changes under different conditions. Molecular Reproduction and Development 79 (4):pp283–295. 2012.
7. Makoto Kazama, Kouichi Asami and Akiya Hino. Fertilization induced changes in sea urchin sperm: Mitochondrial
deformation and phosphatidylserine exposure. Molecular Reproduction and Development 73 (10): pp1303–1311. 2006.
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[OP-09]
Transplant of DNA-lacking mitochondria in anaerobic amoeba Entamoeba histolytica
Makoto Kazama1,2, Hiroshi Tachibana1
(1Department of Infectious Diseases, Tokai University School of Medicine, Japan,
2
NEKKEN Bio-resource Center, Institute of Tropical Medicine, Nagasaki University, Japan)
Entamoeba histolytica is an anaerobic parasitic protist, and a significant cause of disease
worldwide, including 50 million cases of colitis and liver abscess and up to 100,000 deaths annually.
This parasite has a simple life cycle, existing as either an infectious cyst or an amoeboid trophozoite
that ingests bacteria and food particles and reproduces by binary fission in the host intestine. E.
histolytica and its congeneric amoeba are adaptive to an anaerobic environment. They have
mitosomes that have largely lost canonical mitochondrial functions such as the respiratory chain and
TCA cycle. The features of mitosomes shared with mitochondria include a double membrane structure
and use of a mitochondrial chaperonin, but mitosomes lack organelle DNA. Mitosomes play an
essential role for the proliferation of Entamoeba, and an important function of them is sulfate
activation pathway. However, unknown area on mitosomes is still wide, such as the maintenance
system, biogenesis, dynamics, fusion and fisson. To understand the behavior of mitosomes in E.
histolytica, we established a method of transplant of mitosomes, and performed it, using E. histolytica
strains expressing mitosomal proteins with epitope tags that can discriminate between mitosomes
derived from donor and recipient. Mitosomes were isolated from E. histolytica trophozoites expressed
HA-tagged adenosine-5’-phosphosulfate kinase (APSK) that is an authentic protein located in
mitosome. The mitosomes with APSK-HA were injected into trophozoites of the same and congeneric
species, E. invadens. The recipients showed fluorescent signals of HA-tag in them by
immunofluorescent staining with anti-HA fluorescent antibody. Growth rate of the recipients were
similar to that of intact trophozoites. These observations suggest that donor mitosomes are acceptable
in recipient trophozoites of the same and other species, but the fluorescent signal of donor mitosome
in recipient cell decreased time-dependently. The mitosomes with APSK-HA transplanted into E.
histolytica trophozoites expressing Myc-tagged ATP sulfurylase (AS) that is a mitosomal protein also.
The microinjected trophozoites showed two fluorescent signals by double immunofluorescent staining
with of anti-HA and anti-Myc antibodies. In some cases, both fluorescent signals colocalized in single
mitosome. Here, it is proposed two possibilities to explain these phenomena. First, mitosomal protein
synthesized de novo in the recipient cell may be transported into donor mitosomes. Second,
mitosomes from donor and recipient may occur by fusion within the recipient cell. These possibilities
would be key functions for maintenance system of mitosome in E. histolytica.
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Personal Information
Born in Republic of Korea

Experience
March 2013-Present

Post-Doc, College of Medicine, Yonsei Univ. Ph.D.
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Publication
1. Micro and infect. 2018. Accepted.
BLT1-mediated O-GlcNAcylation is required for NOX2-dependent migration, exocytotic degranulation
and IL-8 release of human mast cell induced by Trichomonas vaginalis-secreted LTB4
Min A, Lee YA, Kim KA, Shin MH.
2. Infect Immun. 2016 Dec 29;85(1).
SNAP23-Dependent Surface Translocation of Leukotriene B4 (LTB4) Receptor 1 Is Essential for NOX2Mediated Exocytotic Degranulation in Human Mast Cells Induced by Trichomonas vaginalis-Secreted LTB4.
Min A, Lee YA, Kim KA, El-Benna J, Shin MH.
3. Korean J Parasitol. 2015 Oct;53(5):597-603.
Activation of MAPK Is Required for ROS Generation and Exocytosis in HMC-1 Cells Induced by
Trichomonas vaginalis-Derived Secretory Products.
Narantsogt G, Min A, Nam YH, Lee YA, Kim KA, Agvaandaram G, Dorjsuren T, El-Benna J, Shin MH.
4. Int Arch Allergy Immunol. 2014;165(1):40-51.
NOX2-derived ROS-mediated surface translocation of BLT1 is essential for exocytosis in human
eosinophils induced by LTB4.
Min A, Lee YA, Kim KA, El-Benna J, Shin MH.
5. Inflamm Res. 2012 Feb;61(2):97-102.
Leukotriene B(4) receptors BLT1 and BLT2 are involved in interleukin-8 production in human neutrophils
induced by Trichomonas vaginalis-derived secretory products.
Min A, Nam YH, Kim SH, Lee YA, Kim KA, Song KJ, Shin MH.
6. Microbes Infect. 2011 Dec;13(14-15):1211-20
Leukotriene B4 receptor BLT-mediated phosphorylation of NF-κB and CREB is involved in IL-8
production in human mast cells induced by Trichomonas vaginalis-derived secretory products.
Nam YH, Min A, Kim HP, Song KJ, Kim KA, Lee YA, Kim SH, Shin MH.
19

[OP-10]
Trichomonas vaginalis-secreted LTB4 induces NOX2-mediated exocytotic degranulation
via SNAP23-dependent surface translocation of BLT1 in human mast cells.
Arim Min, Myeong Heon Shin
(Department of Environmental Medical Biology, Institute of Tropical Medicine, and Brain
Korea 21 Project for Medical Science, Yonsei University College of Medicine, Republic of
Korea)
Trichomonas vaginalis is a sexually transmitted parasite that causes vaginitis in women and
itself secretes lipid mediator LTB4. Mast cells are important effector cells of tissue inflammation during
infection with parasites. Membrane-bridging SNARE (Soluble N-ethylmaleimide-sensitive factor
attachment protein (SNAP) receptors) complexes are critical for fusion during exocytosis. Although T.
vaginalis-derived secretory products (TvSP) have been shown to induce exocytosis in mast cells,
information regarding the signaling mechanisms between mast cell activation and TvSP is limited.
Herein, we found that stimulation with TvSP induced exocytotic in human mast cells via BLT1 receptor.
TvSP induced trafficking of BLT1 from the cytosol to the plasma membrane. Next, we found that
knockdown of SNAP23 abrogated TvSP-induced exocytosis and surface trafficking of BLT1 in HMC1 cells. Indeed, there was a physical interaction between BLT1 and SNAP23 by co-IP assay, suggesting
that there may be a crosstalk between BLT1 and SNAP23 in TvSP-stimulated HMC-1 cells. Our data
collectively demonstrate a novel regulatory mechanism for SNAP23-dependent mast cell activation to
T. vaginalis-secreted LTB4 involving surface trafficking of BLT1. These results can help to explain how
the cross talk mechanism between parasite and host can govern deliberately tissue inflammatory
responses.
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[1] Uchinomiya, K., & Iwasa, Y. (2011). Burrowing in the bark or in the sapwood: a dynamic game between a
mother and her offspring. Evolutionary Ecology Research, 13(6), 607-623.
[2] Uchinomiya, K., & Iwasa, Y. (2013). Evolution of stalk/spore ratio in a social amoeba: Cell-to-cell
interaction via a signaling chemical shaped by cheating risk. Journal of theoretical biology, 336, 110-118.
[3] Uchinomiya, K., & Iwasa, Y. (2014) Optimum resource allocation in the plant-fungus symbiosys for an
exponentially growing system. Evolutionary Ecology Research, 16.5: 363-372.
[4] Ema, H., Uchinomiya, K., Morita, Y., Suda, T., & Iwasa, Y. (2016). Repopulation dynamics of single
haematopoietic stem cells in mouse transplantation experiments: Importance of stem cell composition in
competitor cells. Journal of theoretical biology, 394, 57-67.
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[OP-11]
Mathematical model of evolution of social amoeba
Kouki Uchinomiya1, Yoh Iwasa2
(1 Central Research Institute of Electric Power Industry, Japan, 2 Kwansei Gakuin
University, Japan)
I introduce theoretical study of evolution of social amoeba. The social amoeba (or cellular slime
mold) is a model system for cell cooperation. When food is depleted in the environment, cells
aggregate together. Some of these cells become stalk cells, raising spores to help their dispersal.
Chemicals such as Differentiation-inducing factor-1 (DIF-1) related to the differentiation of cells.
DIF-1 is produced by prestalk cells and decomposed by prespore cells. It affects the rate of switching
between prestalk and prespore cells, thereby achieving a stable stalk/spore ratio. In this study we
analyzed the evolution of the stalk/spore ratio. Strains may differ in the production and decomposition
rates of the signaling chemical, and in the sensitivity of cells to switch in response to the signaling
chemical exposure. When two strains with the same stalk/spore ratio within their own fruiting body
are combined into a single fruiting body, one strain may develop into prespores to a greater degree
than the other. Direct evolutionary simulations and quantitative genetic dynamics demonstrate that if a
fruiting body is always formed by a single strain, the cells evolve to produce less signaling chemical
and become more sensitive to the signaling chemical due to the cost of producing the chemical. In
contrast, if a fruiting body is formed by two strains, the cells evolve to become less sensitive to the
signaling chemical and produce more signaling chemical in order to reduce the risk of being
exploited. In contrast, the stalk-spore ratio is less likely to be affected by small cheating risk.
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[OP-12]
Molecular detection of protozoan parasites in marine bivalves on the intertidal flats of
south coast of Korea
Hye-Mi Lee1, Hyun-Sil Kang2, Young-Ghan Cho1, Kwang-Sik Choi1
(1School of Marine Biomedical Science (BK21 PLUS), Jeju National University, 102
Jejudaehakno, Jeju 63243, Republic of Korea, 2Southeast Sea Fisheries Research Institute,
National Institute of Fisheries Science of Korea, Tongyeong 53085, Republic of Korea)
Previous studies carried out in Korean waters revealed that commercially raised oysters and
clams on intertidal were infected with several protozoan parasites. The apicomplexan parasites
Perkinsus olseni, Perkinsus honshuensis belonging to Alveolata (Perkinsozoa) and the paramyxean
parasites Marteilioides chungmuensis, Marteilia sp. as well as Haplosporidian parasite
Haplosporidium nelsoni within Rhizaria (Cercozoa) have been identified in Korean waters. However,
the research on the epizootic host selectivity and pathogenicity of theses parasites in molluscan
bivalves is limited. In the present study, we investigated the host selectivity and pathological effects
of protozoan parasites on dominant species of bivalves collected from southern coast of Korea using 5
protozoan parasite specific-PCR markers, Ray’s Fluid Thioglycollate Medium (RFTM) and histology.
In April 2016, Ruditapes philippinarum, Coecella chinensis, Mytilus galloprovincialis and
Crassostrea gigas were collected from intertidal sandy beach on the southern coast of Korea.
Molecular detection PCRs assay showed that the amplified Perkinsus olseni and Marteilia granula
species-specific bands were identified in 4 host animals, while none of specific bands for P.
honshuensis, H. nelsoni and and H. costale was amplified in all bivalve species. In RFTM assay and
histology revealed that Manila clams were lightly infected with Perkinsus cells. Our survey results
suggested that PCR-based assays may be more sensitive and specific way to diagnose parasitic
detections, while further survey must be performed to confirm whether the parasites by PCRs are
accidentally detected or could be a possible infectious agent.
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[Special lecture]
Researches on the phototrophic marine ciliate, Mesodinium rubrum
- 340 years since the first observation by LeuuwenhoeckWonho Yih1, Hyung Seop Kim1, Geumog Myung1, Jong Woo Park2
(1Department of Oceanography, Kunsan National University, Republic of Korea, 2Oceanic
Climate and Ecology Research Division, National Institute of Fisheries Science, Republic of
Korea)
Antoni van Leeuwenhoek reported his skillful LM observation on the jumping ciliates, most
likely to be Mesodinium rubrum, using seawaters samples from Schevelingen coast of Netherland on
27 July 1676. Open ocean blooms of M. rubrum were observed and described in great detail by
Charles Darwin in late March 1832 during the Voyage of H.M.S.Beagle. The above two pioneers
literally have passed on indubitable early records on the morphology, unique motion, dynamicity, and
bursting death of M. rubrum cells. Some 160 years later phagotrophic feeding of a species of
Mesodinium on “blue-green” cryptomonads was firstly suggested by Paul Hargraves (1991), which
was later confirmed by a series of experimental cultivation using clonal cultures of the associated prey
and predator species (2000, 2004), finally to be extended further to the exploration of the ciliate’s oral
apparatus (2012). Clonal cultures M. rubrum, particularly of the temperate strains, have been applied
for various feeding experiments as well as organelle-retention studies. Discussions on kleptoplastidy,
karyoklepty, and replaceable symbionts associated with M. rubrum became to be mainly based on the
ciliate’s phagotrophism. Among the consumers on M. rubrum secondary kleptoplastidy was firstly
confirmed in a PSP dinoflagellate species, Dinophysis acuminata, which could be, in turn, eaten by
another phagotrophic dinoflagellates species, Fragilidium duplocampanaeforme (2010, 2017). Once
these novel cultures of consumer series supported by the photosynthetic M. rubrum became available,
doors were opened for diverse new researches and applications including the tri-species food-chain
associations, exploring and sizable production of new MNP molecules, and the trophic interactions
among marine single-cell organisms.
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[PP-01]
Sliding behavior of ciliates near a wall
Yukinori Nishigami, Takuya Ohmura, Masatoshi Ichikawa
(Department of Physics, Kyoto University)
To survive in nature, protists exhibit intelligent behaviors. Though it’s well known that ciliates
swim freely in bulk water, ciliates are often accumulated on interfaces such as bottom of a pond,
surfaces of stone, waterweed, and biofilm, etc. The accumulation makes sense to survive in nature,
because of sufficient presence of nutrients and suitable environment. To elucidate the mechanism of
the accumulation near the liquid-solid interfaces, we observed behavior of Tetrahymena pyriformis
and Paramecium caudatum near a glass wall. After attaching the wall, T. pyriformis and P. caudatum
slid on the wall. The sliding behaviors resulted in the accumulation of the cells on the wall. Further
detailed observation exhibited that cilia which attached to the glass wall almost stop their beating,
which meant that attaching cilia couldn’t generate thrust force. Indeed, the flow fields generated by T.
pyriformis and P. caudatum became asymmetrical, and little flow was observed in the area
sandwiched between the glass plate and the cell body. To clarify whether the mechanosensing
property of cilia induced the sliding behavior, we performed numerical simulations. In the simulation,
cells were regarded as rigid ellipsoidal body with tangential thrust force above the body surface, and
the thrust force vanished near the wall. When the shape of swimming body was sphere, the body
didn’t slide on the wall. Then the shape of the body was ellipsoid, the body slide the wall. The
stopping and sliding behaviors didn’t observed in the condition without vanishing the thrust force near
the wall. These experiments and numerical results suggested that the mechanosensing system of cilia
and the shape of cell induced the accumulation of cells on the wall. Although future biological
investigations are required on the detailed mechanosense and response in the ciliary motion, the
present results give physical and fluid mechanical contributions in understanding the behavior of
ciliate to survive in nature.
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[PP-02]
Morphology and Phylogeny of the Soil Ciliate Parabistichella multilinea nov. spec.
(Protozoa, Ciliophora, Hypotricha)
Ji Hye Kim1, Atef Omar2, Jae–Ho Jung3
(1Department of Biology, Gangneung–Wonju National University, Republic of Korea,
2
Department of Zoology, Al-Azhar University, Egypt, 3Natural Science Research Institute,
Gangneung-Wonju National University, Republic of Korea)
The morphology and molecular phylogeny of Parabistichella multilinea nov. spec., which
was discovered in soil from Gagye beach, South Korea, were investigated. The new species is
characterized by having two types of cortical granules and 4 or 5 frontoventral rows, of which rows 1
and 2 are conspicuously developed and rows 3 and 4 are fully extended. Phylogenetic analyses based
on the SSU rDNA gene showed that the genus Parabistichella is non-monophyletic and the new
species clusters in a polytomy with P. variabilis and Uroleptoides magnigranulosus. Furthermore, we
briefly discussed Bistichella cystiformans Fan et al., 2014 and P. encystica (Fan et al., 2014) Foissner,
2016.
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[PP-03]
Molecular the interaction between endosymbiotic green algae and host protozoans
Toshinobu Suzaki1, Rina Higuchi, Chihong Song2
(1Graduate School of Science, Kobe University, Japan, 2National Institute for Physiological
Sciences, Japan)
Some eukaryotes accommodate endosymbiotic algae in their cytoplasm; however, the
mechanisms involved in the interaction between the host and the symbiont remain largely
unexplained. Recently, electron microscopy analyses and three-dimensional reconstructions were used
to examine the ultrastructure of symbiotic algal cells (Chlorella variabilis Kb1) and their interactions
with organelles in the host ciliate, Paramecium bursaria Pb-Kb1. In cryofixed P. bursaria specimens,
the perialgal vacuole membrane (PVM), which surrounds the symbiotic algae, was found to be closely
associated with the cell wall of the symbiotic algae. However, the distance between these structures
was markedly expanded in chemically fixed samples, suggesting that the procedures involved in
chemical fixation introduce artefacts1). Structural connections between the host endoplasmic
reticulum-mitochondria network and the symbiotic algae or its surrounding perialgal vacuole
membrane were also identified, thereby suggesting additional mechanisms involved in the interaction
between intracellular symbiotic algae and their eukaryotic hosts. The PVM prevents digestion of the
symbionts in the host's cytoplasm and controls the mutual exchange of various substances between the
two partners, indicating that the presence of the PVM is essential for their successful mutual
endosymbiosis2). Combined analysis of transcriptome and proteome data was employed to identify
proteins that are associated with the PVM, and the results were compared with those obtained from
the digestive vacuole membrane. The PVM fraction was found to contain various proteins, including
amino acid and lipid transporters and a V-type H+-ATPase, which are considered to be closely related
to the functions of the PVM. Many mitochondria-specific proteins were also identified as constituents
of the PVM fraction, further strengthening the view that the PVM is tightly associated with
mitochondria. Our observations propose a new endosymbiotic systems between the host eukaryotes
and the symbionts where the benefiting symbiosis is performed through intimate interactions and an
active structural modification in the host organelles.
1) Song, C. and Suzaki, T. 2013. J. Electr. Microsc. Technol. Med. Biol., 27: 1-8.
2) Song, C., Murata, K. and Suzaki, T. 2017. Sci. Rep., 7: 1221 (DOI:10.1038/s41598-017-01331-0).

30

[PP-04]
Novel insights into the genetic diversity of Parafavella (Ciliophora, Spirotrichea)
based on nuclear ribosomal genes and mitochondrial CO1 sequences
Jae-Ho Jung, Ji Hye Moon
(Department of Biology, Gangneung-Wonju National University, Gangneung, South Korea)
We used both nuclear ribosomal genes (28S rDNA, 18S rDNA, 5.8S rDNA, internal
transcribed spacer regions: ITS1, ITS2) and mitochondrial CO1 sequences to group or distinguish
morphotypes of Parafavella, a problematic genus of tintinnid ciliates of the marine microzooplankton.
Parafavella was collected in the Bering Sea, Greenland Sea, and the East/Japan Sea and sequenced
from 30 single cells. Sequences were obtained from 4 morphotypes, typically ascribed to P. gigantea,
P. greenlandica, P. jorgenseni, and P. subrotundata and from GenBank, the nuclear ribosomal genes
of P. parumdentata were added. Cells of the 5 morphotypes had identical 18S and 5.8S gene
sequences. ITS1, ITS2 and 28S sequences were clustered one group of P. greenlandica and P.
parumdentata and the other group of P. jorgenseni, P. gigantea, and P. subrotundata. In contrast,
CO1 nucleotide data yielded eight haplotypes clustered into five groups based on 97% similarity: one
composed of P. greenlandica, two distinct groups of P. jorgenseni, and two distinct groups of P.
gigantea with one including P. subrotundata. We conclude that mitochondrial CO1is superior to
nuclear ribosomal genes for resolving relationships between closely related taxa and that both
crypticity and polymorphism characterize Parafavella.
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[PP-05]
Specimen list of marine protist in the national marine biodiversity institute of Korea
Sun Young Kim, Nam Seon Kang, Oh Nam Kwon, Jung-Hyun Choi and Hyeon Gyeong
Jeong
(Marine Bio-Resources and Information Center, National Marine Biodiversity Institute of
Korea)
About 9,000 species and 50 million marine specimens in Korea were collected since 2010 have
been deposited in the national marine biodiversity institute of Korea(MABIK). And marine protist
occupied about 10% of these specimen as an 800 species and 60,000 specimens. These protist
specimens are consists of diatoms, flagellates, forams and ciliates. This species number is just 0.7% of
worldwide protist species (data from WoRMS, 2017.12.) and implies that there is still remain to study
of marine protist. In this study, we present our specimens list including culture collection. Also,
unidentified specimens are listed too. These list could be help to access the bio-resources of MABIK.
This work was supported by the National Marine Biodiversity Institute Research Program
(2018M01200).
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[PP-06]
Transplant of DNA-lacking mitochondria in anaerobic amoeba Entamoeba histolytica
Makoto Kazama1,2, Hiroshi Tachibana1
(1Department of Infectious Diseases, Tokai University School of Medicine, Japan,
2
NEKKEN Bio-resource Center, Institute of Tropical Medicine, Nagasaki University, Japan)
Entamoeba histolytica is an anaerobic parasitic protist, and a significant cause of disease
worldwide, including 50 million cases of colitis and liver abscess and up to 100,000 deaths annually.
This parasite has a simple life cycle, existing as either an infectious cyst or an amoeboid trophozoite
that ingests bacteria and food particles and reproduces by binary fission in the host intestine. E.
histolytica and its congeneric amoeba are adaptive to an anaerobic environment. They have
mitosomes that have largely lost canonical mitochondrial functions such as the respiratory chain and
TCA cycle. The features of mitosomes shared with mitochondria include a double membrane structure
and use of a mitochondrial chaperonin, but mitosomes lack organelle DNA. Mitosomes play an
essential role for the proliferation of Entamoeba, and an important function of them is sulfate
activation pathway. However, unknown area on mitosomes is still wide, such as the maintenance
system, biogenesis, dynamics, fusion and fisson. To understand the behavior of mitosomes in E.
histolytica, we established a method of transplant of mitosomes, and performed it, using E. histolytica
strains expressing mitosomal proteins with epitope tags that can discriminate between mitosomes
derived from donor and recipient. Mitosomes were isolated from E. histolytica trophozoites expressed
HA-tagged adenosine-5’-phosphosulfate kinase (APSK) that is an authentic protein located in
mitosome. The mitosomes with APSK-HA were injected into trophozoites of the same and congeneric
species, E. invadens. The recipients showed fluorescent signals of HA-tag in them by
immunofluorescent staining with anti-HA fluorescent antibody. Growth rate of the recipients were
similar to that of intact trophozoites. These observations suggest that donor mitosomes are acceptable
in recipient trophozoites of the same and other species, but the fluorescent signal of donor mitosome
in recipient cell decreased time-dependently. The mitosomes with APSK-HA transplanted into E.
histolytica trophozoites expressing Myc-tagged ATP sulfurylase (AS) that is a mitosomal protein also.
The microinjected trophozoites showed two fluorescent signals by double immunofluorescent staining
with of anti-HA and anti-Myc antibodies. In some cases, both fluorescent signals colocalized in single
mitosome. Here, it is proposed two possibilities to explain these phenomena. First, mitosomal protein
synthesized de novo in the recipient cell may be transported into donor mitosomes. Second,
mitosomes from donor and recipient may occur by fusion within the recipient cell. These possibilities
would be key functions for maintenance system of mitosome in E. histolytica.
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[PP-07]
Infectivity of a Korean isolate of the parasitoid nanoflagellate Pirsonia diadema
(Stramenopiles) on the marine diatom Coscinodiscus wailesii (Bacillariophyceae)
Hyeonjeong Kim, Sunju Kim
(Department of Oceanography, Pukyong National University, Republic of Korea)
Marine diatoms serve as hosts for a variety of eukaryotic parasitoids, including fungi,
cercozoa, dinoflagellates, and stramenopiles. Pirsonia diadema is a parasitoid nanoflagellate that
infects marine centric diatom Coscinodiscus species. We isolated Coscinodiscus wailesii cells heavily
infected by the parasitoid P. diadema in the Yongho Bay, Busan during the diatom bloom events on
November, 2017 and the host-parasite system has been successfully maintained as a culture. Using the
culture, we determined morphological features over the infection cycle, parasite generation time, host
specificity, zoospore infectivity, and survival. The parasitoid P. diadema is moderately host-specific in
that it could only parasitize the two species belong to the same genus, Coscinodiscus granii and C.
wailesii among the tested 10 diatom species. The diatom C. wailesii was readily infected by the
parasitoid P. diadema, with parasite prevalence reaching up to 100% above 50:1 of zoospore:host
inoculum ratio. By contrast, C. granii was relatively less susceptible to Pirsonia infection, as parasite
prevalence did not saturate at the same inoculum ratio. Survival and infectivity of the parasitoid
zoospores decreased over time, while they could survive up to 80 hours, they shortly lost their ability
to infect after 48 hours. These results would help to better understand the biology and ecology of the
parasitoid infecting the giant sized diatoms in the coastal waters.
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[PP-08]
Major vault protein, a widespread eukaryotic protein with a unique function for prey
recognition in the centrohelid heliozoan Raphidiophrys contractilis
Munehiro Karasawa, Mayumi Kobayashi, Toshinobu Suzaki
(Department of Biology, Graduate school of Science, Kobe University, Japan)
Phagocytosis is a common phenomenon among eukaryotes. In higher organisms, it is
essential for the defense against invading pathogens and prevents subsequent infection. In lower
organisms including heterotrophic protists, phagocytosis is used as a means of food uptake. In the
present study, we aimed to investigate the molecular mechanisms that allow eukaryotic cells to
discriminate self and nonself, and to induce phagocytosis. The centrohelid heliozoan Raphidiophrys
contractilis uses axopodia for capturing prey organisms, in which many secretory membrane-bound
organelles called kinetocysts are located just under the cell membrane. The kinetocyst possesses a
radially symmetrical structure with a central structure called “core”. When a prey ciliate is trapped by
an axopodium, the kinetocysts burst open and the core structure becomes firmly attached to the prey
cell membrane, while the proximal part of the core stays on the axopodial surface. The captured prey
is then drawn up to the heliozoan cell body surface by the axopodial shortening, followed by
immediate engulfment of the prey by phagocytosis. R. contractilis recognizes curdlan, an insoluble β1,3-glucan, as food, and we found proteins that showed specific binding to β-1,3-glucan. These
proteins were highly homologous in sequence to the major vault protein (MVP), which is the major
component of the vault complex, whose cellular function is not fully understood but widely
distributed among eukaryotic organisms. We determined sequences of two MVP homologs form R.
contractilis, both of which were secreted extracellularly during food capturing. We also confirmed by
immunofluorescence and immunoelectron microscopy that MVP proteins were localized in the
kinetocyst. From these results, it was concludes that MVP is involved in food recognition and
induction of phagocytosis in R. contractilis. In the vault complex in other organisms, there are two
other minor protein components, called TEP1 and VPARP. The expression of these minor vault
proteins was also confirmed in R. contractilis. We are currently investigating whether the minor vault
proteins are also involved in food capturing, and whether they are also localized in the kinetocyst
together with MVP.
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[PP-09]
Expression profiling of Paulinella micropora under environmental adaptation
with the exposure to the high-light condition
Khaoula Ettahi1, Duckhyun Lhee1, Hwan Su Yoon1
(1Department of Biological Sciences, Sungkyunkwan University, South Korea)
The non-photosynthetic filose thecamoeba Paulinella micropora engulfed photoautotrophic
cyanobacterial and turned it into a steady photosynthetic organelle. Paulinella has been a typical model
to assess the origin and the development of photosynthesis in eukaryotes with the view of independent
primary plastid acquisition/endosymbiosis and the premature emergence of the host and the
photosynthetic organelle. For better understanding of origin and evolution of primary plastid within P.
micropora under high-light induced environment, and regulation of genes in different scenario would
give us insights of plastid evolution. In this study, P. micropora were cultivated under two
environmental conditions: low light as a control and high-light with light/dark reversal by 12-h period
transition for a complete 42 hours. Seven-time points were sampled for both conditions with each
alteration of light/dark cycle. All the extracted samples were subjected to a high-throughput RNA
sequencing analysis to investigate the molecular adaptation of high light-stress obtained in natural
habitat along with the alteration of light/dark cycle in P. micropora photosynthetic process. Sequencing
results provide a significant change in gene expression between control versus high-light condition from
each time points. The genes which were affected due to light/dark cycle were considered critical for the
current study. The reactive oxygen species (ROS) pathway of photosynthesis was subjected to further
studies.
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[PP-10]
The function of the membrane-bound guanylate cyclase in Paramecium tetraurelia
Yukika Ishizawa
(Department of Biology, Graduate school of Science, Kobe University, Japan)
In the ciliary movement of Paramecium tetraurelia, cGMP has been suggested to play an
important role in modulating waveform and beat frequency of the cilia. To understand how cGMP
exerts such effect on ciliary motility, knock-down experiments were carried out by RNAi technique.
When membrane-binding guanylate cyclase (GC) of P. tetraurelia was knocked down, swimming
velocity of the cells decreased, and the waveform of both effective and recovery strokes showed
characteristic changes that may be attributed to the decrease in intraciliary cGMP. A quick and
prolonged increase in swimming velocity is usually observed when mechanical stimulation is applied
to the control cells. On the contrary, CG-knockdown cells showed only a slight increase in swimming
velocity upon mechanical stimulation, that immediately recovered to the normal level. Relationship
between adenylate cyclase 1(AC1) and cGMP was also examined in the present study. When 8BrcGMP, a non-hydrolyzable and cell- permeable analog for cGMP, was added to the control cells,
ciliary activation was observed. On the contrary, no activation response was observed when 8BrcGMP was added to either AC1-knockeddown cells that were produced by RNAi or AC1-innactivated
cells that were prepared by treating the control cells with a hyperpolarization inhibitor TEA. When the
activity of AC1 was enhanced by K+-induced membrane hyperpolarization, GC knockdown cells
showed acceleration in swimming velocity, but the change was in a transient fashion and the velocity
immediately recovered to the normal level. These results suggest that cGMP has a role in regulating
ciliary beating and in keeping prolonged membrane hyperpolarization and beating activation.
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[PP-11]
Adaptation of the photosynthetic eukaryotes to the thermoacidic environment: Genome
investigations of Cyanidiales (Rhodophyta) to reveal the evolution of extremophiles
Chung Hyun Cho1, Seung In Park1, Claudia Ciniglia2, Hwan Su Yoon1
(1Department of Biological Sciences, Sungkyunkwan University, Republic of Korea, 2
Department of Environmental, Biological and Pharmaceutical Science and Technologies,
University of Campania “L. Vanvitelli”, Caserta, Italy)
Extreme environments (i.e. hot springs, saturated salt brines) malfunction the cellular
components due to their high temperature, acidic, and heavy-metal rich conditions. Thus, most species
are generally fatal to extreme conditions, but some species developed their own detoxification system
to facilitate their survival in the harsh environment. Diverse prokaryotic species were reported from
the extreme conditions, however, only few studies have been reported for the eukaryotic adaptation in
the extreme environment. The Cyanidiales are unicellular red algae and thrive in acidic and hightemperature habitats. The Cyanidiales also show trophic differences being either autotroph or
mixotroph. The genomes of Cyanidiales are exceptionally smaller (i.e., 10-20 Mbp) than other
mesophilic red seaweeds (i.e., 90-120 Mbp), however, they acquired the bacterial gene sets
horizontally to adopt in extreme habitats. To understand the extremophilic evolution of the
Cyanidiales, we sequenced two nuclear genomes of Galdieria maxima 8.1.23 and Galdieria
sulphuraria SAG 108.79. We conducted comparative genome analysis with five available genomes
including Cyanidioschyzon merolae, Galdieria sulphuraria, and Galdieria phlegrea. In this
presentation, we will discuss about the genomic differences in five Cyanidiales in terms of their
genomic features (i.e., gene contents, mutation rates, and repeat regions). We found prokaryotesderived genes (i.e., mercuric reductase, arsenite methyltransferase) that are functionally related to
heavy metal resistance.
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[PP-12]
Structure and function of the siliceous scales in the centrohelid heliozoan
Raphidiophrys contractilis
Sakie Otani1, Kento Nagao1, Mikihiko Arikawa2, Toshinobu Suzaki1
(1Department of Biology, Graduate school of Science, Kobe University, Japan,
2
Department of Biology Science, Kochi University, Japan)
The centrohelid heliozoan Raphidiophrys contractilis possesses hundreds of small scales on
the surface of the cell body. The scales are formed intracellularly, and are released to outside of the
cell by exocytosis. To understand the process of formation and possible functions of the scales,
comparative examinations were carried out between the scale-bearing wild-type heliozoan (strain
RAC3) and a naturally-occurred mutant (strain RAC1) that possessed only small needle-like scales as
vestigial structures. The STEM element analysis using EDS demonstrated that the scale was largely
composed of Si and O, indicating that it is a silicate glass. The scale formation was completely
inhibited by treatment with germanium dioxide, while cell proliferation and feeding ability were not
hindered even in the absence of scales. These observations indicate that the scale is not an essential
cellular structure for cell survival. Both germanium-treated RAC3 and RAC1 showed decreased
adhesiveness to the substratum. In addition, RAC1 had a lower sedimentation speed in water than
RAC3. From these results, it is considered that the scale is enhancing the association and adhesiveness
of the heliozoans to the substratum. Comparative transcriptome analysis was performed using RAC1
and RAC3. De novo assembly was performed using Trinity software, and gene expression was
compared. It was shown that the expression of an SIT (silicon transporter) gene was strongly
suppressed in RAC1 in which scale formation was strongly reduced.
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[PP-13]
Optimization of cryopreservation method of Ettlia sp. using short cold acclimation and
controlled freezing procedure
Ji-San Ha1, Seong-Hyun Seo2,3, Jun-woo Lee2,3, Chi-Yong Ahn2, Gyu-Jin Rho4, Young Bum
Son4, Hwan Su Yoon1, Hyung-Gwan Lee2, Hee-Mock Oh2
(1 Department of Biological Sciences, Sungkyunkwan University, Republic of Korea, 2 Cell
Factory Research Center, Korea Research Institute of Bioscience and Biotechnology,
KRIBB, Republic of Korea, 3 Department of Life Science, Hanyang University, Republic
of Korea, 4 Department of Theriogenology and Biotechnology, College of Veterinary
Medicine, Gyeongsang National University, Republic of Korea)
Preservation and maintenance of microalgae require genetically stable and technically reliable
methods with development of microalgal applications in bioindustry. However, one of the widely
used preservation methods in biology, cryopreservation, has not been widely adapted in microalgae
preservation due to its low viability and strain specificity. The key points for successful
cryopreservation are reduced cell damage during the freezing/thawing procedure and maintenance or
recovery of cellular functions after the thawing of cryopreserved cells. Herein, we optimized the
cryopreservation method for Ettlia sp. YC001 based on following three strategies. First, cold
acclimation for 24 h at 4ºC prior to freezing procedure enhances the expression of cold response
pathway and heat-shock proteins which helps to stabilize the protein against cold-stress as well as
prevent rapid dehydration. Membrane rigidification in response to temperature downshift was also
play an import role to decrease membrane fluidity and potentially prevent ice-formation during the
freezing procedure. Second, three independent parameters of cryopreservation, the cooling rate,
plunge temperature, and thawing temperature, were determined under optimized conditions using
various cryoprotectants with the RSM. Finally, a programmable controlled-rate freezer with an
optimized rate enabled an accurate controlled cooling procedure to minimize cellular damage. Thus,
we optimized the cryopreservation conditions of Ettlia sp. YC001 (cryoprotectant, 10% methanol;
cooling rate, -7ºC /min; plunge temperature, -80ºC and thawing temperature, 20ºC) and proved the
efficacy of those methods by showing an ~90% cell viability of the cryopreserved Ettlia sp. YC001
over one year later after culturing from cryogenic storage. The suggested search approach using cold
acclimation and optimization of the process using RSM could be a good strategy model to optimize
the cryopreservation methods of other microalgae strains.
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[PP-14]
IDO enzyme involved in the biosynthesis of mating pheromone in the ciliate
Blepharisma
Mayumi Sugiura1, Hajime J. Yuasa2, Terue Harumoto1
(1Research Group of Biological Sciences, Division of Natural Sciences, Nara Women’s
University, Japan, 2Department of Applied Science, National University Corporation Kochi
University, Japan)
In the ciliate Blepharisma, sexual reproduction (conjugation) is induced between
complementary mating type cells, I and II, under food-deprived conditions. Both types of cells secrete
mating pheromones (gamones), trigger molecules for conjugation, and stimulate each other to
promote each gamone production and induce pair formation. Gamone 1 secreted by type I cells is a
glycoprotein, and gamone 2 secreted by type II cells is a tryptophan (Trp)-derivative compound.
Gamone 2 is an only non-peptide pheromone among the known ciliate mating pheromones. To
elucidate the biosynthetic pathway of gamone 2, we investigated the enzymes involved in the pathway
and the specificity of the enzymes. First, we focused on IDO (indoleamine 2,3-dioxygenase) that is
one of the enzymes involved in tryptophan metabolism in many organisms. An RNA-seq analysis
revealed that Blepharisma stoltei possesses four IDO homologous genes showing distinct expression
patterns. Real-time PCR analysis demonstrated that the expression patterns of each IDO gene were
different depending on the cellular conditions, and that the expression of IDO-I was correlated with
the intensity of gamone 2 expression. We also examined the catalytic activities of Blepharisma IDOs
by generating recombinant proteins. Each Blepharisma IDO has a distinct enzymatic property, and
IDO-I showed significant catalytic activity for 5-hydroxy-L-Trp (5-HTP) but very weak activity for
L-Trp. Furthermore, by analyzing a series of chimeric enzymes based on extant and predicted
ancestral enzymes, we identified Asn131 in IDO-I as the key residue responsible for the high affinity
for 5-HTP. Our results indicate that Blepharisma IDO-I is an enzyme evolutionary specialized for
gamone 2 production, and that the biosynthetic pathway for gamone 2 uses 5-HTP as an intermediate.
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[PP-15]
Morphology and Molecular Phylogeny of A New Subspecies Candidate of Uronychid
Ciliate Uronychia xinjiangensis (Ciliophora: Euplotida: Uronychiidae) from Korea
Md Abu Taher, Ratih Kusuma Wardani, Mann Kyoon Shin
(Department of Biology Science, University of Ulsan, South Korea)
A new subspecies candidate of Uronychia xinjiangensis was discovered from the estuarine
wetland in Ulsan, South Korea. To characterize this new ciliate, our investigation has been followed
by live observation, protargol impregnation and standard molecular analysis. New subspecies
candidate has three membranelles in posterior part of adoral zone membranelles (AZM2) as like as U.
xinjiangensis Shi et al., 2017, however each of other known congeners contains four membranelles in
AZM2. Our new subspecies candidate is distinguished from U. xinjiangensis by the following
features: one micronucleus (vs. funiculus without micronucleus) between two macronuclear nodules,
four (vs. five) transverse cirri, 12 (vs. 11) membranelles in anterior part of adoral zone membranelles
(AZM1), and six to eight (vs. constantly six) dorsal kineties. Although the small subunit rRNA gene
sequence shows 99.94% similarity with that of U. xinjiangensis Shi et al., 2017, the new subspecies
candidate of U. xinjiangensis has notable differences in morphology.
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[PP-16]
Morphological Traits and Formation Process of Giant Cells
in the Ciliate Blepharisma stoltei
Yuki Isaka1, Mayumi Sugiura 2, Terue Harumoto2
(1Division of Biology Sciences, Nara Women’s University, Japan, 2Research Group of
Biological Sciences, Division of Natural Sciences, Nara Women’s University, Japan)
Blepharisma is a red-colored heterotrich ciliate. It usually feeds on bacteria and reproduces
asexually by binary fission. Under starvation, it sometimes engulfs other cells and grows greater,
forming a giant cell. Our previous study revealed size differences in normal and giant cells. For
instance, cell size, such as major axis, minor axis, and length of mouth, was much greater in giant
cells than normal cells. However, details of morphological traits in giant cells and the process of giant
formation are still unclear. Thus I investigated following points by observation of normal and giant
cells. First, I compared morphological traits between normal and giant cells by using fluorescence
microscope. In addition to previously known traits, width of ciliary rows was about twice greater in
giant cells than normal cells. Number of ciliary rows was 1.5 times more in giant cells. In contrast,
length of cilium did not vary between both cells. Moreover, I observed AZM (Adoral zone of
membranelles) by scanning electron microscope, and then calculated the density of membranelles.
Density of membranelles did not varied between both cells. Thus, AZM were elongated, maintaining
density of membranelles, which indicate that new membranelles production occurred during giant
formation. Next, to reveal the formation process of giant cells, I observed daily size variation in giant
cells. After starvation, I sampled normal cells on the first day, then, I repeatedly sampled giant cells
for subsequent 12 days. Then, I measured major and minor axis on fluorescence microscope Image.
The giant formation occurred even on the first observation day and large variations in major axis and
minor axis lasted until day 12. Then, I focused on the size variation of cells within a single day. In this
experiment, I sampled cells at 6-hr interval without distinguishing between normal and giant cells.
Then, large variations in major and minor axes were found and lasted until after 24 h even in this
experiment. Cells assumed in giant formation were observed in all experimental time. These indicate
that size variations are induced by the difference in timing of cannibalism under the starvation among
cells observed. Thus, monitoring of individual cells is required to reveal the process of giant cells.
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[PP-17]
A New Species Candidate of Brackish Water Ciliate Frontonia (Ciliophora, Peniculida,
Frontonidae) Based on Morphological and Molecular Characterization
Ragib Ahsan, Ratih Kusuma Wardani, Mann Kyoon Shin
(Department of Biology Science, University of Ulsan, South Korea)
The morphology and molecular phylogeny of a new species candidate of brackish water
ciliate species of Frontonia isolated from the estuarine wetland in Ulsan, Korea were investigated.
The morphological characteristics, based on observations of live specimens and silver impregnated
preparations, are as following: size in vivo 170-230 x 65-95 µm, outline is elliptical, 170-220 somatic
kineties, three or four vestibular kineties, five or six postoral kineties, three peniculi and each of them
contains four kineties, blue-green algae spread densely all over its body, single contractile vacuole
without collecting canals and peripheral vacuoles, ellipsoidal macronucleus with one micronucleus.
The small subunit rDNA gene of the new species comprises 1,175 bp and shows 98.7% ~ 91.6%
sequence similarity with those of congeners. The new species candidate is similar to Frontonia
paramagna and F. subtropica.
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[PP-18]
Toward the elucidation of the giant formation mechanism in ciliate Blepharisma:
Identification of genes that may be involved in the formation of new cilia
Kazusa Okita1, Terue Harumoto2, Mayumi Sugiura 2
(1
Department of Chemistry, Biology, and Environmental Science, Nara Women’s University,
Japan, 2Research Group of Biological Sciences, Division of Natural Sciences,
Nara Women’s University, Japan)
Ciliate Blepharisma usually preys on bacteria. When Blepharisma cells are deprived of food,
they often cannibalize and form giant Blepharisma, as a strategy for surviving starvation. In the
previous studies, some of morphological characteristics of the giant cells were reported. The length of
both major and minor axes of giant cells are longer than the normal cells, the number of ciliary rows
have increased and adoral zone of membranelle (AZM) positioning in oral apparatus gets longer while
maintaining the density of membranelles. However, detailed research at the molecular level such as
how normal cells become giant, how gene expressions change in the giant formation process, and
what genes are involved in the giant formation have not been done. In this study, we focused on if and
how Blepharisma forms new cilia during the giant formation. We identified genes that may be
involved in the biogenesis of basal bodies at the base of cilia, and analyzed expressions of these
genes. First, we used transcriptome data of B. stoltei (Sugiura et al., Protist, 2017) to search the genes
which may be involved in the biogenesis of basal bodies or in centrosome duplication. As a result, we
found that B. stoltei has at least γ-tubulin, Plk4, SAS4 and SAS6 homologous genes. In the ciliate
Tetrahymena, it was reported that γ-tubulin and SAS6 were important for biogenesis of basal bodies.
In Blepharisma, two distinct γ-tubulin homologs and five distinct SAS6 homologs were found. To
determine the genomic sequences of them, these genes were amplified by PCR using the B. stoltei
(strains WK-IV) genome as a template and their sequences were determined after cloning. Next, we
compared the expression patterns of these genes in growth and stationary phases of normal cells, and
in giant formation process, by Real-Time PCR analysis. We found that one of the γ-tubulin
homologous genes were upregulated in growing normal cells and giant cells in which new cilia
formation would be occurred. This result shows the possibility that γ-tubulin may be involved in new
cilia formation during giant formation process of Blepharisma.
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[PP-19]
Utility Hypervariable Region of SSU rRNA Gene to Elaborate the Relationship of
Genus Frontonia (Oligohymenophorea, Peniculida, Frontonidae)
Ratih Kusuma Wardani, Ragib Ahsan, Md Abu Taher, Mann Kyoon Shin
(Department of Biology Science, University of Ulsan, South Korea)
Genus Frontonia Ehrenberg, 1983 are one of ciliate taxa that have been studying a lot. More
than 40 species of Frontonia have been recorded in the world. Several species of them have been
intensively studied. Morphological and molecular studies reveal that the phylogenetic relationships
within genus Frontonia are non-monophyletic. Increasing taxa and genetic markers cannot solve their
exact relationships. In this study, we investigated the hypervariable regions (V2, V4, V7 and V9) of
small subunit rRNA gene to explain the phylogenetic relationships of genus Frontonia. Phylogenetic
trees show the genus Frontonia have four clades and represent four types secondary structure of V2
and V4 regions. The V2 and V4 regions seem to have a similar evolutionary rate compared to SSU
rRNA gene and the tree based on V2 and V4 have a similar tree topology of SSU rRNA gene tree for
all clade. Meanwhile the V7 and V9 regions are not effective to resolve relationships among the
member of genus Frontonia.

46

[PP-20]
Cellular localization of glucose in Tetrahymena thermophila
by labeling with fluorescence
Mio Yanagida, Hirofumi Nakano and Hironori Ueno
(Aichi university of Education, Japan)
Tetrahymena thermophila is a unicellular organism belonging to the ciliate. Glucose is a
main metabolic substrate in all living organisms. However, we still do not know the details of how
glucose is absorbed from environment and how it is decomposed. In this study, we aimed to visualize
how to incorporate glucose by labeling with fluorescent molecules. We synthesized a glucose
derivative labeling with a dansylamino group at the 2-position of glucose as a fluorescent metabolic
substrate. As a result, it was confirmed that the fluorescent glucose was taken in the whole cytoplasm
and nucleus. It was found that Tetrahymena cells do not incorporate glucose by phagocytosis but
incorporates glucose from the entire plasma membrane. Furthermore, higher intensity was observed in
the macro-nucleus and micro-nucleus. Therefore, it is suggested that the glucose incorporated from
plasma membrane and probably stored in the nucleus. Addition of fluorescent glucose did not affect
swimming of Tetrahymena cells. Similar experiments were performed on cultured cells, and it was
confirmed that fluorescent glucose was taken into the cells, but fluorescence intensity was not
different between cytoplasm and nucleus. In the future, we would like to observe in the presence or
absence of a difference by changing the position of the fluorescent molecule of glucose and the
amount of uptake by time.
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[PP-21]
Diversity and new records of benthic and sand-dwelling dinoflagellates in Korean coast
Joon-Baek Lee1, Su-Min Kang1
(1Department of Earth and Marine Sciences, College of Ocean Sciences,
Jeju National University, Republic of Korea)
Some recent ecological researches has revealed occurrence of tropical/subtropical species in
many kinds of taxa around Korea peninsula due to climate changes such as global warming. We have
tried to identify some tropical/subtropical benthic dinoflagellates in Korea. A study on the presence of
benthic dinoflagellates in the intertidal and subtidal zone along the coast of Jeju Island and Korean
Peninsula was conducted from 2011 to 2017. Samples were collected from sand sediments and
surface of macroalgae at sand beach and subtidal stations. Samples were isolated by shaking method
of plastic bag or by picking method, and then fixed with 1% formaldehyde or 1% Lugol solution.
Species identification was done by light and scanning electron microscope as well as by molecular
phylogenetic analysis. We identified more than 50 benthic dinoflagellates, belonging to 23 genera
such as Amphidiniella, Amphidiniopsis, Amphidinium, Bispinodinium, Bysmatrum, Cabra, Coolia,
Dinothrix, Durinskia, Galeidinium, Gambierdiscus, Gymnodinium, Herdmania, Heterocapsa,
Katodinium, Ostreopsis, Planodinium, Polykrikos, Prorocentrum, Roscoffia, Testudodinium,
Thecadinium, and Togula. The commonly occurring genera as benthic dinoflagellates were
Amphidinium, Coolia, Ostreopsis, Prorocentrum, and Thecadinium. Among the species, some species
belonging to genus Prorocentrum and Vulcanodinium were reported as a newly recorded species to
Korea, and especially some sand-dwelling species belonging to genus Sabulodinium, Scrippsiella and
Togula were also newly recorded in Korean coasts as well. The detailed nomenclature, distribution,
and illustrations are presented here.
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[PP-22]
Comparative Analysis of Mitochondrial Genomes in Synurophycean Algae
Hyunmoon Shin, Jong Im Kim, Neha P. Ingole, Woongghi Shin
(Department of Biology, Chungnam National University, South Korea)
The Synurophyceae is one of the most important photosynthetic stramenopile lineages in
freshwater ecosystems. They are motile organisms with two parallel emergent flagella, one or two
plastids and siliceous covering on the entire cell surface. Despite of their ecological and evolutionary
significance, the relationships amongst extant synurophycean lineages are not clear, as is their
relationship to most other stramenopiles. To gain insight into synurophyte mitochondrial genome
evolution, we sequenced six representative mitochondrial DNA from two synurophycean genera (two
species of Synura and four species of Mallomonas) and performed comparative mitochondrial
genome analysis with previously published genomes of synurophyte Synura synuroidea and
chrysophyte Ochromonas danica. The general architecture and gene content of the mitochondrial
genomes were similar but gene order was poorly conserved. The synurophyte mitochondrial genomes
retain almost all genes found in stramenopiles including the nad, cox, cob and atp genes and include
syntenic gene cluster. In addition, gene cluster analysis showed that synurophytes possess a gene
order closely resembling the chrysophyte Ochromonas. Three lineage-specific gene loss/gain events
were detected in some species (e.g., dpo, rps1 and sec24B). The Synurophyceae formed sister
relationships with Chrysophyceae and branched at the base from the main photosynthetic
stramenopile assemblages (Phaeophyceae, Raphidophyceae, Eustigmatiophyceae and
Bacillariophyceae) in phylogenetic tree based on mitochondrial genome data sets.
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[PP-23]
Characteristic distributions of a planktonic ciliate group, tintinnids, from the frontal
zone in the South Sea of Korea and an indicative species, Metacylis sp., of Yangtze River
inflows
Jungmin Choi, Young-Ok Kim
(Marine Ecosystem and Biological Research Center, Korea Institute of Ocean Science and
Technology (KIOST), South Korea)
As the frontal zone of coastal waters has potentiality of high primary productivity, planktonic
predators including tintinnids can be flourished in the zone. Seasonality of tintinnid distribution was
investigated via the frontal zone survey in the South Sea for 2016 and 2017. Higher diversity of
tintinnid species were recorded in summer (August 2016). Vertical profile of tintinnid distribution in
the frontal zone was matched well with the distribution of its prey sources of chlorophyll-a and
bacteria. High abundance of a neritic species, Tintinnopsis beroidea, was detected in the surface
chlorophyll maximum (SCM) layer at A-5 station of a western frontal zone. A patch distribution of
Metacylis sp. was found in the water mass of high temperature and low salinity at the B-3 station of
an eastern frontal zone, which coincided with the bacterial distribution. In particular, Metacylis sp.
occurrence was traced through the long-term monitoring in the Jangmok Bay. The species was
detected in the summer when the significant inflow events of the Yangtze River water was extended
to the southern coastal waters of Korea. The result implies that Metacylis sp. can be an indicative
species for tracking Yangtze River inflows. Additionally, lorica morphology and molecular analysis
of Metacylis sp. are provided as a supporting data for a new species candidate.
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[PP-24]
Newly recorded species and distribution of diatom in sediment cores from Upo wetland,
Korea
Sang Deuk Lee, Suk Min Yun, Pyo Yun Cho
(Protist Resources Research Division, Nakdonggang National Institute of Biological
Resources (NNIBR), Korea)
Upo Wetland is located east of Nakdong River and is made up of four smaller wetlands(Upo,
Mokpo, Sajipo, Jiokjibeol). It covers about 850ha and a bit over the quarter of the site(220ha) is
permanent surface water of a large oxbow lake. The rest is marshland. To reconstruct the paleoenvironment based on diatom assemblages in Upo Wetland, we sampled long sediment cores at four
sites(UPW02 and UPW03 : 10m, UPL 01 and UPL02 : 9m). The sediment cores were divided into
water environment part and terrestrial environment part based on analysis of the oxidized layer of
sediment core. In the four sites, diatoms were firstly observed at depth of 680 cm, 540 cm, 430 cm,
395 cm depth, respectively. One hundred twenty two diatom species, which were classified into 25
genera, 17 families, 10 orders, 5 subclasses, and 2 classes, were identified in the core samples.
Sellaphora fusticulus was newly recorded species in Korea. The studies on distribution of diatoms in
sediment cores from Upo Wetland will be used important information for the reconstruction of
paleoenvironment in Upo Wetland.
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[PP-25]
Analysis of IFT particles in Chlamydomonas flagella
Chiaki Tsuchiya and Hironori Ueno
(Aichi University of Education, Japan)
Chlamydomonas is a unicellular green algae swimming by two flagella in a pond. Flagella is
formed by transporting flagellar constituents by intraflagellar transport(IFT) particles from proximal
end to distal end. There are many mutants including different length of flagella in Chlamydomonas.
However, we still don’t know how the flagellar length is determined. To resolve this question, we
analyzed the transporting speed and number of IFT particles of mutant strains which have long
flagellar mutant If3-2+ and short flagellar mutant pf14+. We also analyzed the expression of EB1 in
mutants and wild-type and compare them between mutant strains and wild-type. We used
Chlamydomonas If3-2+ mutant which has longer flagella than them of wild-type and the pf14+
mutant which have shorter flagella than them of wild-type and it can’t move. We observed the
transportation of IFT particles by phase-contrast microscope, and recorded the video to make
kymographs. We analyzed the velocities of IFT particles and number of them from the kymographs.
Next, we extracted RNA from Chlamydomonas cells and converted to cDNA to analyze EB1 gene
expression in Chlamydomonas mutants by RT-PCR. The results of averaged velocity of IFT particles
in pf14+ was slower than them of If3-2+ and WT+. In the case of number of IFT particles in mutants,
number of them in If3-2+ was more than it of WT+. In the case of pf14+, number of IFT particles was
lower than it of WT+. In addition, the result of RT-PCR is that EB1 expression was conformed in
WT+ and If3-2+, but not in pf14+. The result suggested that velocity of IFT particles was faster and
number of it increase in proportion to the flagella length. Also EB1 don’t expression in pf14+ of
which flagella is short. For this reason, which was suggested EB1 relate to decision length of flagella.
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[PP-26]
A new candidate diatom species and floristic study in lagoon areas from Korea
Sang Deuk Lee, Suk Min Yun, Hye-Won Yang, Oe Jung Kim, Seung Won Nam, Pyo Yun
Cho
(Protist Resources Research Division, Nakdonggang National Institute of Biological
Resources (NNIBR), Korea)
The diatoms of lagoon areas were studied for a year (Jan.-Dec. 2017). Fifty five diatom species
belonging to 25 genera were recorded. Among the diatoms, the most frequent species were
Asterionella formosa, Aulacoseira granulata, Cocconeis placentula, Cymbella cymbiformis, Diploneis
smithii, Encyonema ventricosum, Fragilaria crotonensis, Gyrosigma acuminatum, Melosira varians,
Surirella elegans. In this study, a new diatoms taxon, Moreneis sp., was found in Gapyeong-ri
wetland. The genus Moreneis was established as a new diatom species from sand flat in Korea on
2012. The new genus is characterized by a unique combination of morphological characteristics,
including the shape of the plastids, which have not been previously observed in diatoms. The valve
morphology resembles other genera belonging to Lyrellaceae, within which we place this genus.
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[PP-27]
A study of using fossil diatom record in the Upo Wetland sediments
as a means of assessing the paleo-environmental changes
Suk Min Yun1, Hoil Lee2, Jin-Young Lee2, Pyo Yun Cho1, Hye-Won Yang1, Seung Won
Nam1, Oe-Jung Kim1, Sang Deuk Lee1,
(1Protist Resources Research Division, Nakdonggang National Institute of Biological
Resources, Republic of Korea, 2Geo-Environmental Hazards & Quaternary Research Center,
Korea Institute of Geoscience and Mineral Resources, Republic of Korea)
The Upo Wetland was selected an internationally important inland wetland by the Ramsar
Convention and is the largest wetland in Korea. This study was conducted to reveal the paleoenvironmental changes based on fossil diatom analysis and history of the Upo Wetland. In order to
establish paleo-environments conditions and wetland‘s fossil diatom assemblages of change from the
four sediment (UPL01, 02, UPW01 and 02) cores were drilled in Upo Wetland. The diatom record in
sediment cores revealed well-defined changes in the aquatic environment and paleo-environmental
conditions during the Holocene period. A total of 126 taxa (15 orders, 24 families, 41 genera, 122
species, 4 variety species) was identified consisting of freshwater species. Diatoms began to be
observed at the sediment core from about 4,000-2,000 yrs BP, and the species diversity was high by
many pennate diatom species. The dominant genera were Synedra, Eunotia, Pinnularia, Navicula and
Nitzschia. Fossil diatom assemblages indicate that the historical change of Upo Wetland was affected
by fluctuation of freshwater and environmental changes in the surrounding area.
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[PP-28]
Taxonomy and description of Cryptomonas sp. (Cryptophyceae, Cryptophyta),
unique freshwater cryptomonad.
Seung Won Nam1, Bok Yeon Jo1, Pyo Yun Cho1, Suk Min Yun1,
Sang Deuk Lee1, Hye-Won Yang1, Oe-Jung Kim1, Woongghi Shin2
(1Nakdonggang National Institute of Biological Resources, Republic of Korea, 2 Department
of Biology, Chungnam National University, Republic of Korea)
Cryptomonas Ehrenberg is a photosynthetic freshwater cryptomonads. Here, we describe a
new freshwater cryptophycean species Cryptomonas sp. and report putative cytostome and flagellar
apparatus by transmission electron microscopy. A putative cytostome was located in the anterior
region of the cell and supported by rim fiber and a mitochondrion. The major components of flagellar
apparatus of Cryptomonas sp. consisted of long and keeled rhizostyle (Rhs), unique fibrous root (FR),
FR-associated microtubular root (FRm), mitochondria-associated lamella (ML) and four type of
microtubular roots (1r, 2r, 6r, and mr). The Rhs originated at the right side of the dorsal basal body
and extended to the posteriad of the cell. The FR and FRm extended toward the left side of two basal
bodies. The ML originated at the ventral basal body and connected to mitochondrion shortly. Four
type of microtubular roots originated near the dorsal basal body and extended toward the left side of
the basal bodies. Although the overall structure of flagellar apparatus was similar to those of
previously reported Cryptomonas species such as C. paramaecium, C. pyrenoidifera, and C. curvata,
However, Cryptomonas sp. was differentiated by cylindrical FR without striation, short ML and
existence of the putative oral structure which showed the possibility of mixotrophy.
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Taxonomy and description of Mesodinium annulatum sp. nov.,
a new member of the M. rubrum/M. major complex
Seung Won Nam1, Miran Kim2, Woongghi Shin3
(1Nakdonggang National Institute of Biological Resources, Republic of Korea, 2Department
of Oceanography, Chonnam National University, Republic of Korea, 3Department of
Biology, Chungnam National University, Republic of Korea)
A red-tide bloom-forming ciliate, Mesodinium rubrum, have studied intensively on
ecological roles in global marine ecosystems and on evolutionary aspects of stolen organelles
(kleptoplastidy and karyoklepty), but their taxonomy is unclear. To understand taxonomy of Korean
Mesodinium cf. rubrum, we isolated a new marine Mesodinium species from seawater samples at
Gomso bay, Korea and established a culture strain under a mixotrophic condition by providing a red
cryptomonad prey, Teleaulax amphioxeia. The cells consisted of two spherical hemispheres separated
by two types of kinetids: dikinetid and polykinetid. The dikinety was approximately 38 in number and
each dikinety consisted of up to 18 longitudinally arranged dikinetids. The polykinetids consisted of
16 kinetosomes organized into four longitudinal rows containing five, five, four and two kinetosomes.
Two kinds of kinetids and its associated microtubules and fibers were similar to those of M. rubrum
from Denmark. However, the Korean Mesodinium species was characterized by spherical aboral
hemisphere, number of tentacles and presence of annulus. Molecular phylogeny based on ITS
sequences showed that our Mesodinium grouped together with the Variant B of Mesodinium
rubrum/major species complex, but not with the Variant F, the neotype of M. rubrum. Based on
morphological and molecular data, we propose a new marine Mesodinium species, M. annulatum.
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Orphan protistology, accelerating in JAPAN
Takashi Shiratori1, Akinori Yabuki1, Euki Yazaki2, Yuki Nishimura3, Moriya Ohkuma3,
Katsunori Fujikura1, Tetsuo Hashimoto2, Yuji Inagaki2, Ken-ichiro Ishida2
(1Department of Marine Biodiversity research, Japan Agency for Marine-Earth Science and
Technology, Japan, 2Life and Environmental Sciences, University of Tsukuba, Japan,
3
Microbe Division, RIKEN BioResource Research Center)
The diversity of microbial eukaryotes (≈ protists), of which understanding is one of the most
important and fundamental biological research subjects, is not still understood fully. So many
microbial eukaryotes still remain to be found, described, and/or characterized well in various natural
environments. Further, some of them are expected to hold key information in considering early
eukaryotic evolution, such as establishment & diversification of cytoskeletal structure and acquisition
& inheritance of plastids, because they would show not only some unique orphological/ultrastructural
characteristics but also a novel and independent early branching lineage in whole eukaryotes. Such
protists are also called “orphan protists” and we have been focusing on their evolutionary importance
so far. In the poster, we introduce six following orphan protists that we have studied and would like
you to share our protistological scheme.
Palpitomonas is a marine biflagellate showing the most basal lineage within Cryptista and
currently classified into an independent subphylum Palpitia. The studies with Palpitomonas
contributed to understand the evolution of not only morphological characteristic but also
mitochondrial genome architecture in Cryptista. Tsukubamonas is a biflagellate living in the
freshwater and an independent lineage in Discoba, which is a candidate for the earliest branching taxa
in whole eukaryotes. Its ultrastructural features and the mitochondrial genome architecture also help
to understand the early eukaryotic evolution. Glissandra is a marine gliding biflagellate also. The
molecular phylogenetic analysis indicates that Glissandra is a member of recently recognized
phylogenetic group called CRuMs. Ultrastructure of Glissandra shed the light on the synapomorphy
and early evolution of CRuMs. Meteora is a tiny enigmatic protists with two lateral rowing “arms”.
Meteora does not show clear affinity with any eukaryotic lineages and the ultrastructure of the “arms”
is unique among eukaryotes, which suggests that Meteora is possibly a novel eukaryotic lineage.
Further, the strains SRT605 and SRT308, which have not been described formally yet, are shown to be
highly novel lineages, respectively. The strain SRT605 is a small well-branched filose amoeba but it
also occasionally changes to a gliding biflagellate. The possibility that SRT605 is related to Amorphea
is suggested, therefore, it may have a key to understand the early evolution of Amorphea. The strain
SRT308 is a swimming biflagellate that places as a sister lineage of Euglenozoa. Its ultrastructural
characteristics show the affinity to both Euglenozoan and the typical excavates, which fill a gap of
early euglenozoan evolution.
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Taxonomy and description of freshwater microalga Mychonastes sp. Jangdong160806F,
new species candidate
Mirye Park, Seung Won Nam, Bok Yeon Jo, Pyo Yun Cho, Suk Min Yun,
Sang Deuk Lee, Hye-Won Yang, Oe-Jung Kim
(Nakdonggang National Institute of Biological Resources, Republic of Korea)
Genus Mychonastes is one of the small coccoid algal genus belonging to Chlorophyceae. In
this study, we described a new species candidate Mychonastes sp. Jangdong160806F. Mychonastes
sp. was isolated from a freshwater sample in Jangdong reservoir and cultured in BBM medium at
20°C with 16:8 LD-cycle. Mychonastes sp. cells are a spherical shape and measured 2.37~4.20 μm
(2.99±0.49 μm) diameter. A motile stage has not been observed by light microscopy. Ultrastructural
data showed each cell had a nucleus and a crescent-shaped chloroplast without pyrenoid. The
chloroplast consists of thylakoid lamellae arranged in three almost parallel rows. The phylogenetic
tree was inferred with combined gene sequences of partial small-subunit (SSU rDNA), internal
transcribed spacer 1 (ITS1), 5.8s rDNA, internal transcribed spacer 2 (ITS2) and partial large-subunit
(LSU rDNA) by maximum likelihood method. This phylogeny showed that Mychonastes sp.
Jangdong160806F has formed a monophyletic group and had a sister group relationship to the M.
homosphaera clade. Also, the predicting ITS2 secondary structures of Mychonastes sp.
Jangdong160806F were significantly different from those of 10 species in genus Mychonastes.
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