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Airborne particulate matter pollution in urban China:
a chemical mixture perspective from sources to impacts

Ling Jin', Xiaosan Luo?, Pingging Fu’ and Xiangdong Li®’

"Department of Civil and Environmental Engineering, The Hong Kong Polytechnic University,
Hong Kong, China; 2International Center for Ecology, Meteorology, and Environment, School of
Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044,

China and >State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric
Chemistry, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China

Rapid urban and industrial development has resulted in severe air-pollution problems in
developing countries such as China, especially in highly industrialized and populous urban
clusters. Dissecting the complexmixtures of airborne particulate matter (PM) has been a key
scientific focus in the last two decades, leading to significant advances in understanding physico-
chemical compositions for comprehensive source apportionment. However, identifying causative
components with an attributable link to population-based health outcomes remains a huge
challenge. The microbiome, an integral dimension of the PM mixture, is an unexplored frontier in
terms of identities and functions in atmospheric processes and human health. In this review, we
identify the major gaps in addressing these issues, and recommend a holistic framework for
evaluating the sources, processes and impacts of atmospheric PM pollution. Such an approach and
the knowledge generated will facilitate the formulation of regulatory measures to control PM
pollution in China and elsewhere.

Keywords: particle size, source apportionment, molecular tracer, chemical speciation, airborne
microbiome, bioavailability, mixture toxicity, cohort study



2|25 2
Transforming food and textile wastes to high value-added products

By Dr. Carol Sze Ki LIN
City University of Hong Kong

As abundant organic solid waste is generated globally in humans’ daily lives, it has raised increasing research
concerns in regard to sustainable waste treatment. Contrary to incineration or landfill that cause serious environmental
pollution, biorefinery is proposed as a promising, green and alternative strategy to convert wastes to chemicals,
materials and fuels. However, the relatively expensive and complex processing system has impeded its attraction to
support large-scale applications; therefore innovative strategies are necessary to realise its full potential. With this
perspective, the two research projects to be covered in this talk aimed at developing novel biorefinery strategies with
improved bioprocessing techniques in solid waste utilisation.

The first project focused on “Bioconversion of Food Waste into Poly(lactic acid) Fibre”. Food waste including
Starbucks bakery and mixed food waste from household were separately applied as a no cost feedstock for lactic acid
production through fungal hydrolysis and bacterial fermentation. In the downstream process, a novel method of lactic
acid recovery from the fermentation broth via continuous ultrasonic solvent extraction was developed. In poly(lactic
acid) synthesis, lactide was generated by a newly developed catalytic method using zinc oxide nanoparticle dispersion,
which consequently facilitated a high molecular weight of the poly(lactic acid) product.

The second project proposed to recycle textile waste by integration of pretreatment, solid state fermentation, fungal
hydrolysis and polyester respinning. In this study, cellulase was harvested in fungal cultivation on textile waste and
served as enzyme sources for textile hydrolysis. Various fungal strains were selected and the fermentation environment
was optimised in terms of medium, moisture content, supplementary nutrients as well as inoculum size, pH and
inducers. It can be applied directly in textile hydrolysis for the recovery of sugar and polyester.

The two projects successfully produced recyclable products from solid wastes through a combination of physical,
chemicals and biological conversions. The results from the above studies revealed the high efficiency and feasibility of
the novel biorefinery strategies, which also demonstrate the advancement in waste utilisation and contribute to the
global target of sustainable development.

References

1. Lin, C.S.K,, Koutinas, A.A., Stamatelatou, K., Mubofu, E.B., Matharu, A.S., Kopsahelis, N., Pfaltzgraff, L.A.,
Clark, J.H., Papanikolaou, S., Kwan, T.H., Luque, R. 2014. Current and future trends in food waste valorization for
the production of chemicals, materials and fuels: a global perspective. Biofuels, Bioproducts and Biorefining. 8(5),
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Textile Waste Recycling Methods: Current situation and future prospects. Topics in Current Chemistry. 375(5), 76.

6. Hu, Y., Du, C,, Leu, S.-Y., Jing, H., Li, X,, Lin*, C.S.K. 2017. Valorisation of textile waste by fungal solid state
fermentation: an example of circular waste-based biorefinery Resources, Conservation & Recycling. (in press)
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Lessons from the natural disaster: changes in coastal marine ecosystems
attacked by 2011 Great East Japan Earthquake and subsequent massive
tsunami on Pacific coast of northeast Japan

Tomohiko Kawamura

International Coastal Research Center, Atmosphere and Ocean Research Institute,
The University of Tokyo, Japan

Marine ecosystems in the wide area of Pacific Coast of northeast Japan were heavily damaged by
the mega- earthquake and subsequent massive tsunami occurred on March 11, 2011. To exactly
understand effects of the earthquake and tsunami on marine ecosystems and the following
changing processes of the damaged ecosystems, a big research project “Tohoku Ecosystem-
Associated Marine Sciences (TEAMS)” funded by the Ministry of Education, Culture, Sports,
Science and Technology of Japan started in 2012. Six years have already passed since the
earthquake occurred, and we have now become understanding what happened and are happening in
marine ecosystems in the disaster area. Effects of the tsunami are likely to vary largely on location,
local profile of seafloor, and shape of coastline even in a bay. Different ecosystems and different
organisms appear to have different effects. For example, the effects on sandy or muddy bottom
ecosystems appear to be much heavier than those on rocky reefs. Seagrass communities on sandy
bottoms in many areas had serious impacts and largely decreased in density, while macro-algal
communities on rocky reefs had relatively limited impacts. On rocky reefs, organisms with weaker
adhesive strength had more serious impacts than strongly attached sessile organisms. Organisms
inhabiting exposed areas had more effects than those inhabiting inside algal forests. Although the
damaged ecosystems and inhabiting organisms started recovering and/or adapting to the new
environment, the speed and process in changing are different among ecosystems and organisms.
The changes in community structure and balance of organisms, occurred mainly by the tsunami,
may affect ecosystems and populations of many organisms for a long time. The continuous
sedimentations caused by the land subsidence triggered by the earthquake appeared to have
negative effects on larval/zoospore settlement and juvenile survival of benthic animals and
macro-algae. Human activities in relation to the restoration processes in the disaster area, such as
the reconstructions of fishing ports and seawalls may cause further large-scale disturbances on the
damaged coastal ecosystems. Continuous long-time monitoring is important to understand such
indirect and gradually appearing effects on coastal ecosystems as well as to know the secondary
succession processes of the damaged ecosystems to conserve healthy coastal ecosystems and
subsequent sustainable fisheries in the future.

Email: kawamura@aori.u-tokyo.ac.jp



Biodiversity in marine environment

Atsushi Tsuda, Takuya Ohnishi and Junya Hirai

Atmosphere and Ocean Research Institute, University of Tokyo

The Ocean is changing by global warming, acidification and other anthropogenic stresses. Then,
we need effective ways to monitor and study the planktonic communities and functional response
to the stresses. Molecular techniques are most plausible ways to shorten the working time with high
precision. We introduce some cases of applications.

Planktonic copepods are among the most important zooplankton in marine food webs and
biogeochemical cycles, and their community structures have a pronounced effect on global marine
ecosystems. The first example is investigation on the community structures of epipelagic and
mesopelagic copepods in the Pacific using metagenetic analysis of nuclear large subunit ribosomal
DNA. This method is taxonomically comprehensive, avoids time-consuming morphological
classification, and provides genetic information on DNA sequences. Latitudinal community and
diversity gradients were evident in the epipelagic layer, and these gradients were clearly correlated
with environmental changes in water temperature and chlorophyll a concentration in particular.
Second example is development of molecular markers of starvation. In the continental shelf of the
subtropical western North Pacific, an abundantly distributed copepod Calanus sinicus is one of the
most ecologically important species. We aimed to develop a new method to evaluate starvation of
female C. sinicus by identifying differentially expressed genes. We firstly conducted starvation
experiments with two treatments: feeding and fasting for 24 h. We identified the differential
expressed 1,455 genes between starved and fed conditions by RNA-seq. On the basis of the
function of the homologue of these genes, several gene were particularly suggested as useful
markers involving in a starvation response.

E-mail: tsuda@aori.u-tokyo.ac.jp
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How to design conservation and restoration strategies for Korean
endangered aquatic species: from a genetics perspective

Hyuk Je Lee”

"Molecular Ecology and Evolution Laboratory, Department of Biological Science,
Sangji University

In recent years, natural populations of indigenous freshwater/marine species have drastically
decreased worldwide, predominantly due to anthropogenic disturbances, such as habitat
destruction, introduction of exotic species, pollution and climate change. As a consequence, a
number of species are now under threat of extinction. To recover endangered or vulnerable
populations, conservation and restoration management efforts through stocking (e.g. assisted
migration) or transplantation are currently under way in many parts of the world, including Korea.
In this study, from a genetics perspective we evaluated the current population status of three
freshwater fish species (Manchurian trout Brachymystax lenok tsinlingensis and sculpins Coffus
hangiongensis and Cottus koreanus) and one marine species (seagrass Zostera marina) that are
considered a valuable component in their respective ecosystems, but have undergone recent sharp
declines in the population size. We found that extents of within-population genetic diversity were
generally low in all four species examined, suggesting that their effective population sizes (NV.)
have been typically small. South Korean populations of these species were all substantially
genetically isolated from one another (except C. hangiongensis), indicating that limited ongoing
gene flow has been taking place among populations. We suggest that stocking, translocation or
transplantation for these ecologically important but endangered Korean populations should be
undertaken carefully, considering not only genetic diversity of source/recipient populations but
also the ‘natural’ population structure that is possibly related to localized adaptation in response to
particular environments. Further, the genetically unique populations or groups within our study
species should be managed as distinct conservation units.

E-mail: hyukjelee@sangji.ac kr
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Toward better understanding and management of
cyanobacterial bloom in Korea: implications for R&D

Nam-Il Won®', Kwangsoon Choi”, Hojoon Kim?, Han-Goo Lee”

"Water Resources Research Center, K-water Convergence Institute
2WTC(Water environment Technology Center), K-water

Environmental health problems caused by the emergence of cyanobacterial harmful algal
bloom(CyanoHAB) have become frequent worldwide. The emergence of large-scale CyanoHAB
in the Lake Irie and the related water sources issues in the United States have become a catalyst for
the formation of global as well as US-wide intensive research on CyanoHAB. Since the
implementation of the four major rivers project in Korea, the CyanoHAB, so-called greenalgal
bloom, has become a social problem. Even though many studies have been conducted in the
government and academia, the successful implementation of technologies for prevention, mitiga-
tion and control of the CyanoHAB in the targe river ecosystems has not been achieved. This talk
explores an overview of the latest or ongoing study of algal blooms and discusses the better
research and development direction for the CyanoHAB management. Although many studies have
been carried out in the subjects of algal blooms, there is still a gap between R&D achievements and
the CyanoHAB management as it is still difficult to apply as a technology for algal blooms in real
rivers. Also, the algal bloom in the stream can not be interpreted as an explanation of the
development process within the water body itself, and the understanding of the entire basin and the
long-term environment changes is required. Therefore, understanding the difference between the
spatio-temporal regimes of algal blooms and the one of various parameters affecting on algal
blooms will be important in future algal bloom. Integrated and connected approaches for both
water resources (river) and pollutant sources (land) such as integrated water resources management
(IWRM) and total pollution load management (TPLM) in watershed scale become more important.
Furthermore, it is thought that the algae in the stream should not be considered solely in land-river
environment. In terms of water circulation, it is essential to consider coastal environment from the
perspective of the ecosystem connected to land-river environment. Finally, as multidisciplinary
views on the continuum and complexity of the aquatic ecosystem, the holistic approach including
the water-algae-human interaction is suggested to better understand and manage the CyanoHAB in
Korea.

E-mail: namilwon@kwater.or.kr
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Metaproteomic analysis of harmful algal bloom in Daechung lake

Yoon-E Choi?, Jong-Soon Choi"?

"Biological Disaster Analysis Group, Korea Basic Science Institute
’Graduate School of Analytical Science and Technology, Chungnam National University
3Division of Environmental Science and Ecological Engineering, Korea University

The present study aims at analyzing the metaproteome to identify the ecological microbial
community distribution of the harmful algal bloom (HAB) in Daechung dam basin. HAB samples
were harvested at the GPS coordinates 36°29'N abd 127°28' E on October-14, 2013. Red
(prevalently observed) and green (minor observed) fluorescence signals of HAB samples suggest
that these are presumably due to the absorption spectrum of cyanobacterial phycocyanin and green
algal chlorophyll a/b, respectively. Total proteins were extracted from half liter of HAB samples,
electrophoresed on SDS-PAGE, followed by in-gel tryptic digestion and tandem MS/MS analysis.
Protein identification was conducted by either forward search strategy (FSS) using NCBI,
Cyanobase, Phytozome or reverse search strategy (RSS) using the exclusive Cyanobase single
search with false discovery rate 5% or less. Microcystis aeruginosa NIES-843 was the dominant
microorganism species in both search conditions. Total protein number and spectral counts of HAB
microorganims by RSS were 1.4~1.5 times higher than those of FSS. Thus, the metaproteomic
analysis in environmental ecosystem was more effective to search by RSS method which starts
with random FSS search firstly and analyzes with target decoy database of specific microorganism
species secondly. A total of 158 proteins classified by functional category revealed that ribulose
bisphosphate carboxylase large subunit and phycocyanin @/ subunit were most prevalently
identified in the category of energy metabolism such as ATP synthesis and photosynthesis. This
study will be a good reference for monitoring the ecological variation at the metagenome level of
aquatic microalgae for reducing HAB.

E-mail: jschoi@kbsi.re.kr
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Cellular effects of endocrine disrupting chemicals through
estrogen receptor dependent and independent pathways

Young Joo Lee

College of Life Science, Department of Bioscience and Biotechnology,
Sejong University, Seoul, Korea

Endocine disruptor is an exogenous substance that affects and disrupts functions of the endocrine
system which as a consequence causes adverse health effects to individuals and to their progeny.
Bisphenol A (BPA) is a well-known endocrine-disrupting chemical, and it is one of the highest
volume chemicals produced worldwide. One main cellular target of BPA is estrogen receptor (ER).
ER expression is a molecular predictor of tumor responsiveness to anti-estrogens during breast
cancer treatment. Estrogen causes rapid turnover of ER via the ubiquitin-proteasome pathway, with
a half-life of ~3 h. We have examined the effect of BPA on ER turnover and analyzed the data in
comparison with Toxcast. Through ER independent pathway, several in vivo and in vitro studies
showed positive associations of BPA exposure with pro-inflammatory cytokines such as tumor
necrosis factor-a and interleukin (IL)-6. We investigated the mechanism by which BPA induces
inflammation (expression of inflammation-related genes, changes in oxidative stress, and cell
proliferation and migration) and evaluated the effect of BPA exposure on inflammation-related
markers in epidemiologic studies using repeat urine and serum samples from elderly subjects. Our
findings probably suggest that BPA exposure induces inflammation and exacerbates tumorigenesis.

E-mail: yjlee@sejong.ac.kr
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ADME studies for BPA-free materials
Gi Beom Kim, Myung Chan Gye, Hye Hyun Yoo

Department of pharmacy, Hanyang University, Ansan, Korea

As the use of plastics increases year by year, there is growing interest in substances where
bisphenol A (BPA) is not detected. Accordingly, BPA-free materials are widely used as baby
products and disposable products. The representative BPA-free materials used are Tritan and
isosorbide. These substances were considered safer but their safety profiles have not been fully
characterized. In this study, as part of an ADME study, the metabolic and plasma stability and phar-
macokinetics of Tritan and isosorbide were investigated. The major ingredients of Tritan [dimethyl
terephthalate (DMT), 1,4-cyclohexanedimethanol (CHMD) and 2,2 .4 4-tetramethyl-1,3-cyclobutanediol
(TMCD)] and isosorbide were incubated with liver microsomes and rat plasma and the remaining
compound was measured using GC-MS. Isosorbide is stable in liver microsomes and rat plasma.
DMT was decomposed by liver microsomes or rat plasma to generate terephthalic acid. CHDM and
TMCD are stable in rat plasma but metabolized in liver microsomes. Isosorbide was further tested
for its pharmacokinetic profile in rat plasma. The resulting data showed that isosorbide is well
absorbed from the gastrointestinal tract. These results will provide useful information for
understanding the safety and toxicity of BPA-free materials.

E-mail: yoohh@hanyang.ac.kr
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TG 407 evaluation of copolyester components

2] ol 2~E(copolyester)d] A% g AX|F F54S AP35 T OECD Test Guideline
407 (TG 407)°l upe} 83 AA| =71 AF | FAHdNZ20 BPA (10, 100 mg/kg/day)}
1,4-cyclohexanedimethanol (CHDM, 10, 100 mg/kg/day), terephthalic acid (TPA, 10, 100
mg/kg/day), dimethyl terephthalate (DMTP, 10, 100 mg/kg/day), 2,2,4,4-tetramethyl-1,3-cyclo-
butanediol (TMCD, 10, 100 mg/kg/day)S 28Ut AT T3t T & A5 =4 2
I BE Ag oA tZT (vehicle control: corn oil)Ze] 214 =polE HolA] At}
N, HakeA, A%, A%, 74 8, A B AYd, A, A e 194
2015 Holz| ekttt 7Ha ) FATHLS TPA (100 mgkg) A 2wollA FFo=z o
ottt A 38HA EA A3 BPA, CHDM, TPA, DMTP, TMCD A& 79 214 2t H& A
A, APA, F4, 330X SolF o] gllth EAEA 47 My A, =
24, ufEIYE 2o 207} g1l ™, BPA 10 mg¥ 100 mg A &]toll A 4%
FA7F FolHo g =t 98 BPA 100 mg¥ TPA 100 mg Aol Fozez
SEkt} Insulin® DMTP 100 mg®t TMCD 100 mg *]g]tollA f-28 o=z vttt &3
T4 =% DMTP 10 mg¥ TMCD 10 mg Aol FoFez gty A8z og
BPAE AT =2EA YU o]¢d F= (100 mgkg)dlA] o Fa&e vX|+=
Zlo] gt v EPAMA AASHE TPAS A9 1Y S-843 % (TAC)S 3 mg/kg,
DMTP 3 mg/Lo 2 & A7 ZA4YTFrrrT; Yo} vlwa gt 3oz AR HTH
DMTP9} TMCDE 10 mgkg F=olA AEdH AT 2E(TH)o] JTFS v|X= AL
2 A2 "t} TPA, DMTP, TMCDE o ZEZAdo] glo] ZZ o~ LAZ AEE XA
T QPHAAA Thel=EiR] A FlE U B SATEHES e E AU H8sk A
o7 Agdr}

B Lo A= bisphenol A (BPA)S &3t ZE71HU|0)E AN EAN FER= FE
[e]

E-mail: mcgye@hanyang.ac.kr
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Effects of divergent life histories on population genetic structure
and ecological characteristics in a sister-species pair of Korean
freshwater sculpin fishes, Cottus hangiongensis and C. koreanus

0[P, O[&H|C

10

"Molecular Ecology and Evolution Laboratory, Department of Biology Science, Sangji University

Life history characteristics are considered as important factors influencing the evolutionary
processes of natural populations, including the patterns of population genetic structure and
ecological features of a species. A sister species pair of freshwater sculpin fishes, Cottus
hangiongensis-C. koreanus, which both occur in the Korean Peninsula, differs in distribution, life
history style and type of larvae, although they are morphologically virtually indistinguishable.
Cottus hangiongensis shows‘amphidromous’life history with pelagic larvae and occurs from
mid-to-downstream rivers, whereas C. koreanus displays’fluvial’life history with benthic larvae
and inhabits the upstream rivers. In this study, we examined whether there were differences in
patterns of population genetic structure and ecological attributes between amphidromous and
fluvial sculpins. The degree of genetic differentiation between populations at both mtDNA and
microsatellite markers was significantly greater for C. koreanus (F'st = 0.065-0.761) than for C.
hangiongensis (Fst = -0.002-0.050). Moreover, our geometric morphometric analysis on body
shape and some meristic characteristics investigations (e.g. dorsal fin ray, pectoral din ray)
revealed considerable morphological divergence at both inter- and intra-specific levels. Overall,
our finding help to better understand how these sister species have diverged ecologically and
evolutionarily following speciation from a common ancestor of marine sculpin.

E-mail: hyukjelee@sangji.ac.kr
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Genetic differences between invasive and native populations of
the ‘golden tides’seaweed, Sargassum horneri, on the Korean coast

HAIGP, A2 QME2 RS, O[3

The brown seaweed, Sargassum horneri, is widely distributed in Northeast Asia including
Korea, Japan and China. Recently, S. horneri that bloomed in the East China Sea drifted with
oceanic currents in a large quantity (called“golden tides”) and subsequently invaded the Korean
coastlines including Jeju Island. These invasive populations posed a large threat to both local
economy and coastal ecosystems. In the present study, we aimed to trace geographic or genetic
origins of invasive S. horneri populations and also to investigate evolutionary relationships and
genetic structure between invasive and native populations using multiple genetic markers, such as
mtDNA COX3, cpDNA rbcL. and seven microsatellites. Invasive populations were sampled at
three different time points during a 2015-2017 year from five localities and native populations were
sampled from five localities including Jeju Island, the South Sea and the East Sea. Based on
mtDNA-based phylogeographic analysis with previously published and newly obtained sequence
data, we found only two haplotypes, of which the one haplotype is mainly distributed in East China
(Zhoushan, Zhejiang). Given shared mtDNA haplotype and oceanic circulation systems, invasive
populations are most likely to originate from the Zhoushan region in East China. Population
structure analyses with microsatellites clearly distinguish between invasive and native populations.
Moreover, high levels of inter-population genetic differentiation were observed within Korean
native populations. To more precisely determine geographic origins of invasive populations of S.
horneri, further analyses with additional samples from (natural) populations in the East China Sea
including around the Zhoushan region should be required.

E-mail: hyukjelee@sangji.ac.kr
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Evaluation potential invasive species in Gangeungnamdae Stream,
Korea using Fish Invasiveness Screening Kit

Jeong-Eun Kim®', Hwang-Goo Lee"’

Department of Life-Science, 'Sangji University

Gangeungnamdae stream flowing to East sea shows a unique fish fauna compares to stream
flowing from the West sea to the South sea. Recently, but, non-native fishes from other water
systems have been indiscreetly introduced in Gangeungnamdae stream to promote aquacultural
and fisheries. Only two of the total twelve species, Pseudoborasbora parva and Pungtungia herzi
were classified as‘high risk’, based on the scores and with a threshold of 19(UK) to 19.8(Japan).
The certainty factor is varied from 0.77 ~ 0.86. Non-native species could drive decreased in the
local native species abundance. The obtained results using fish invasiveness screening kit(FISK),
suggest a useful management and conservation strategies to native species.

E-mail: morningdew@sangji.ac.kr
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Predation experiments on mosquito larvae using the water bug
Diplonychus rusticus (Hemiptera: Belostomatidae) in Thailand

Nattawut Sareein®', Chitchol Phalaraksh? and Yeon Jae Bae®'

'Department Environmental Science & Ecological Engineering, Graduate School,
Korea University, Seoul 02841, Korea
’Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand

Predation experiments of the water bug Diplonychus rusticus (Hemiptera: Belostomatidae) on
two common urban mosquito species, Aedes aegypti and Culex quinquefasciatus, were conducted
under laboratory conditions. For prey preference, each 150 larvae of Ae. aegypti and Cu.
quinquefasciatus were provided simultaneously for single adult D. rusticus in a cylindrical plastic
container for 24 hours (16 h, light; 8 h, dark) at 25 °C, and in two different containers (transparent
and dark containers) with five replications. Moreover, predation efficiency on Ae. aegyfi using
single adult D. rusticus was experimented under various prey conditions (1, 2,4, 8, 16, 32, 64, 128,
256 and 512 larvae) with same laboratory condition. As a result, higher Ae. aegypti consumption
was observed significantly than Cu. quinquefasciatus if transparent condition was provided. As
predicted in Holling’s disk equation, D. rusticus showed significantly higher attack rate (a’) and
lower handling time (Ty) than other predatory aquatic insect candidates such as the water beetle
Hydrobiomorpha sp. larvae (Coleoptera: Hydrophilidae) (a’=1.151, 0.613; T,=0.003, 0.037,
respectively). Further, D. rusticus showed higher attack rate on Ae. aegypti significantly if small
container was provided (a’=1.151 and 0.805, respectively). This research was supported by the
Korea Environmental Industry and Technology Institute (KEITT) under the Ministry of Environment
of Korea (2017).

Key words: predation experiment, biological mosquito control, Diplonychus rusticus, Aedes
aegyti, Culex quinquefasciatus, Thailand

E-mail: yjbae@korea.ac.kr
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Effects of fractionation of arsenic in field forest soil on
the bioavailability and toxicity of Paronychiurus kimi (Collembola)

Yun-Sik Lee®', June Wee', Jino Son', Yongeun Kim', and Kijong Cho’

'Division of Environmental Science and Ecological Engineering, Korea University

Toxicity test of contaminate soil is very complex because of differential bioavailability in the
soil. Therefore, bioavailability of metals in soil is a major factor influencing estimates of toxicity.
In this study, the two major test was conducted. First, the toxicity of arsenic for the Collembola,
Paronychiurus kimi, was assessed by determining the effects of increasing arsenic concentration on
survival, reproduction and body concentration of As in five forested soils with different available
phosphate and oxide-metal concentration. Second, the sequential extraction procedure (SEP) for
arsenic by choosing extraction reagents commonly used for sequential extraction of metals was
tested. The EC50 based on total As concentration in soil was estimated respectively. The available
phosphate and oxide-metal concentration in soil influenced on As fraction in soil. Especially, As in
soil which is non specifically and specifically sorbed (fraction 1, 2) has strong correlation with
available phosphate and oxide-metal concentration (p<0.05). The toxicity is more higher in the soil
with high available phosphate and low oxide-metal concentration. In addition, the high arsenic
concentration in fraction which is amorphous and poor-crystalline hydrous oxide of Fe and Al
(fraction 3) had effect to the toxicity. As a result, the toxicity of As is related with As concentration
in fraction 1, 2 and 3 and the soil properties and the arsenic fractionation in soil have a influence on
the bioavailability and toxicity.

Corresponding author: kjcho@korea.ac.kr
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Development of Solar Cell-Alternative Photosynthesis (SCAP) Model and Identification of a Latitudinal
Pattern in Tree Branching Structures
Jong-Woo Bae, Sol-Ah Lee, Chan-Hee Kang, Jin-Hong Kim, Sun-Young Kim, and Ho-Won Jang
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Development of Solar Cell-Alternative Photosynthesis (SCAP)
Model and Identification of a Latitudinal Pattern in
Tree Branching Structures

Jong-Woo Bae®"?, Sol-Ah Lee®, Chan-Hee Kang', Jin-Hong Kim'*,
Sun-Young Kim"?, and Ho-Won Jang®

'Biological Undergraduate Research Network
’Department of Biological Sciences, Seoul National University
’Department of Material Sciences and Engineering, Seoul National University

In trees, the effects of branching structure on the efficiency of photosynthesis has been widely
studied using computational modelling and simulation. However, trees of different branching
structures have not been modelled and quantified their photosynthesis in the real world.
Development of such models could help acquire deeper insights into the influence of branching
structure on photosynthesis, and possibly its ecological patterns. We developed Solar Cell-
Alternative Photosynthesis (SCAP) model to identify latitudinal structural characteristics of trees.
We observed that tree structures with bigger branching angles can allow more efficient
photosynthesis in higher latitudes, while those with smaller in lower latitudes.

E-mail: hwjang@snu.ac kr
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FAolgtal & F Atk E AFoM = AE-FHgHQd WS ol&ste XHe=w Ay
MR OE F R [EIHEH)H G A MAste T AT dig 2747
o W& At Ao Fds AR H, B Yoprt Ja IF 7 H ZpolE AL oA o]
T} 2015-2017d &<t 534 FAQl BHE T T Ui g AR BEE
A AFH ool A SHAFY A 719 568 SF2NE ARSI A-E &
FERMe THAPGANA F 19870A] T 447hA oA F B X o7} FRIELa1(22.22%), &
2 2)0]9) = 2 1A B 1~2370(FH T 3.5270+3.9470)7F DR E Q0w A R thol A
= Z 17870 F 4370 A oA F 2 Xof7F FAHAI(24.16%), F] = 2 1A F
1~1670(33 1 4.2670+4.0270)7F @ = AT & & X o7} A" )9 BAE A g2 27
239 A7) e 47 FHFGANA 30.13~44.28mm(F T 37.01+ 3.44mm), 25.56~45.40mm
(BT 35.58+3.53mm)= &o] BFE 27} BF 1.43mm 2 23S JEla, EAZO R
ot AxE EYPOoW(Mann-Whitney U 77, p=0.018), T3t FHAH o= Z}7zh
31.25~47.84mm(Z T 38.66+3.63mm), 24.87~47.63mm(BF T 37.06+4.24mm)E Lo] #=H
ZIN7F Hat 1.60mm 2 24-S YERW I, BAFCZ folst 23S H 9t (Mann-Whitney
U 4, p=0.027). o|2|g A3= Ao 2 Ad MZ TE F 59AF JdolM s+
7N A719 gk A ASEe A 47 A7 17 F95 o dsds AT
& T A0 WS o]&st F Fw 1 FAHZFQ Aolet A & d & X ool o
g 7HAIE A (parentage analysis)S Tt FHgAFot sFZ7M ) 45 (spawning
behavior) el tish o} st Ae) A ol & Tt F § o] Fo #Y, T2, BA
2 B Agsgd 7)odstazt sioh

J A F(Cyprinidae) FAF°}H Acheilognathinae)®] F<%1  E 3 A-F(4cheilognathus
=
A
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First record of the Laqueus japonicus Yabe & Hatai 1934
(Brachiopoda, Laqueidae), from Gangwon-do, Korea

Seong-Geun KimP, Do Dhin Thin, Mustafa Zafer Karagozlu, Chang-Bea Kim®

Department of Biotechnology, Sangmyung University, Seoul 03016, Korea

Brachiopods are marine organisms commonly called lamp shells which live in a variety of
sea-bed habitats ranging from the Tropics to Antarctic. Due to fossil records they represented
approximately 12,000 species since earliest Cambrian age. Today about 300 species in 80 genera
survived. Among them only eight species identified from Korea. In this study, the specimen were
collected by a dragnet from Gangwon-do/ Korea and identified with DNA barcoding assay by
using partial cytochrome oxidase subunit 1 (COI) gene. As a result of COI analyses, the specimen
identified as a lamp shell species Laqueus japonicus Yabe & Hatai 1934. This is the first record of
the species from Korea. This study suggests that biodiversity assessments are needed to fill out
current knowledge gaps in Korean waters.

E-mail: evodevo@smu.ac.kr
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Sequencing of Complete Mitochondrial Genome of
Lingula anatina from Korea

Mustafa Zafer Karagozlu®, Seong-Geun Kim, Do Dinh Thinh, Chang-Bae Kim*

Department of Biotechnology, Sangmyung University, Seoul 03016, Korea

Metazoan mitochondria’s carry their own genomes, which are typically 14 to 18 kb with some
exceptions. One of the most primitive Branchiapod Lingula anatina is of these exceptions. Until
now there is only one complete mitochondrial genome of L. anatina recorded from Amami Island,
Japan which is 28 kb. In the present study we analyzed and sequenced complete mitochondrial
genome which is collected from western coastal area of South Korea. The size of the mitogenome
1s 25,790 bp which is shorter than previous record. The mitochondrial genome is composed of 13
protein coding, two ribosomal RNA and 34 tRNA this. Same as previous record, the all genes
encoded on the majority strand, there is no any gene that encoded on the minority strand. The
nucleotide composition of the genome is 26.2 % A, 15.8 % C, 21.1 % G, and 36.9 % T. Total A-T
content is 63.2 % for complete mitochondrial genome. There are 34 tRNA which lengths are
between 64 bp to 72 bp. In the mitogenome tRNA- Glu, tRNA-Leu, tRNA-Met, tRNA-Ser,
tRNA-Trp repeated two times while tRNA-Gly repeated 10 times interestingly. This study
provides additional data for the Lingula phylogeny.

E-mail: evodevo@smu.ac.kr

61




Modified dynamic energy budget model based on observed data to
simulate the interactions between Daphnia growth and algal density

Yongeun KimP, Jino Son, Yun-Sik Lee, June Wee and Kijong Cho°

Department of Environmental Science & Ecological Engineering, Korea University

The prey-predator relationship is important interactions for understanding the dynamics of
phytoplankton populations and food-web structure in the aquatic systems. In this study, laboratory
experiments and modeling were conducted to explore the dynamics of prey density (freshwater
algae; Pseudokirchneriella subcapitata and Chlorella vulgaris) and predator size (invertebrate;
Daphnia sp.) under various temperature conditions (15, 20, 25, and 30°C) in mono- and co-algal
cultures. The feeding process in a dynamic energy budget (DEB) model was modified using the
observed data and the simulated outputs of the modified DEB model were validated. Our results
showed that Daphnia growth strongly depends on algae density, which affected by temperature,
and is less affected in co-algal cultures than in mono-algal cultures. Modified DEB model well
described the interactions between algal density and Daphnia growth under different temperature
conditions. The present study shows that the modified DEB model with improved accuracy by
observed data could be used to study the complex interactions in ecosystems using DEB theory.

E-mail: kjcho@korea.ac kr
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PROBING THE LONG-TERM EFFECTS OF BIOCHAR
APPLICATION ON SOIL CARBON POOLS USING INTEGRATED
SPECTROSCOPIC TECHNIQUES

Ali EI-Naggar®"?, Xiang-Yu Tang®, Yong Sik Ok®', Sang Soo Lee™*

"Korea Biochar Research Center, O-Jeong Eco-Resilience Institute (OJERI) & Division of
Environmental Science and Ecological Engineering, Korea University, Seoul 02841,
Republic of Korea
2School of Natural Resources and Environmental Science, Kangwon National University,
Chuncheon 24341, Republic of Korea
Key Laboratory of Mountain Surface Processes and Ecological Regulation, Institute of
Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China
YInstitute of Environmental Research, Kangwon National University, Chuncheon 24341,
Republic of Korea

Biochar acts as a carbon-sink and a promoter of soil organic carbon (OC). Organic carbon is
unevenly distributed in various soil fractions showing different structures, functions, and stability.
The objective of this study was to investigate the biochar-soil interactions and the redistribution of
soil C in different soil fractions based on a two-year field experiment. Fractionation was done by
particle-sizes including coarse sand (250-2000 s m), fine sand (53-250 x£m), and silt/clay (<53 x
m). Integrated spectroscopic techniques were also employed to examine the physical charac-
teristics of biochar soil interactions in different soil fractions. Application of biochar led to an
increase of OC in all soil particle-size fractions by 37-76%. This finding was supported by the
outcome of X-ray fluorescence spectroscopy (XRF) analysis which showed an increase of C
contents by 5-56% with biochar addition. The highest increment in OC was found in the coarse
sand fraction and the redistribution of OC was detected depending on various soil particle-sizes.
Results of the scanning electron microscopy combined with electron dispersive X-ray spectroscopy
(SEM-EDX) analysis showed the interactions between soil and biochar, which could be attributed
to oxidized functional groups (O-C=0O, C=0, and C-O) captured by the X-ray photoelectron
spectroscopy (XPS). The long-term-aged biochar could be beneficial to enhance the soil quality by
promoting the OC storage and facilitating positive biochar-soil interactions.

E-mail: yongsikok@korea.ac.kr, sslee97@kangwon.ac kr
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BIOCHAR POTENTIAL FOR CARBON MINERALIZATION AND
IMPROVEMENT OF LOW FERTILITY SOILS: INFLUENCE OF SOIL
PROPERTIES AND FEEDSTOCKS

Ali EI-Naggarp"* ', Sang Soo Lee*, Changkook Ryu*, Yong Sik Ok

"Korea Biochar Research Center, O-Jeong Eco-Resilience Institute (OJERI) & Division of
Environmental Science and Ecological Engineering, Korea University, Seoul 02841,
Republic of Korea
2School of Natural Resources and Environmental Science, Kangwon National University,
Chuncheon 24341, Republic of Korea
3Institute of Environmental Research, Kangwon National University, Chuncheon 24341,
Republic of Korea
“School of Mechanical Engineering, Sungkyunkwan University, Suwon 16419, Republic of Korea

The impact of biochar (BC) on soil quality varies depending on feedstock, manufacturing
condition, and soil type. The objective of this study was to examine the performance of various
BCs in different infertile soils. Sandy loam (SL) and sandy (S) soils were collected from
agricultural lands in Korea and Vietnam, respectively. The BCs of paddy straw (PB), umbrella tree
(UB), and miscanthus residue (MB) were applied to the soils at a rate of 30 t ha" and incubated at
25°C for 90 d. Soil C mineralization was investigated by a periodic measurement of CO; efflux.
Soil texture strongly influenced the CO, efflux more than the BC type as indicated by 2-4 folds
increase in cumulative CO,-C efflux from the SL soil compared to the S soil. For the PB-, MB-, and
UB-treated S soils, the values of cation exchange capacity (CEC) were increased by 906, 180, and
130%, respectively; however, for the PB-treated SL soil, only 13% of CEC was increased. The
values of pH in the PB-treated S soils were also increased by 2.2-4.5 units compared to the control,
due to a high concentration of readily soluble compounds in the PB. The S soil was more sensitive
to adding BCs compared to the SL soil. Better improvement in soil fertility can be achieved by
biochar application to the sandy soil having low clay content, nutrient, and organic matter.

T These authors contributed equally to this work.
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APPLICATION OF BIOCHAR TO LOW-FERTILITY SOILS:
CURRENT STATUS AND FUTURE PROSPECTS - A REVIEW

Ali EI-Naggar"?, Dong-Jin Kim"', Yong Sik Ok’

"Korea Biochar Research Center, O-Jeong Eco-Resilience Institute (OJERI) & Division of
Environmental Science and Ecological Engineering, Korea University, Seoul 02841,
Republic of Korea
2School of Natural Resources and Environmental Science, Kangwon National University,
Chuncheon 24341, Republic of Korea

Rapid industrial development and human activities have led to the degradation of soil quality and
fertility. There is an increasing focus on the rehabilitation of the infertile soils for improving crop
yield on sustainable basis. Biochar which is a charcoal intentionally produced from biomass is
widely used as a soil amendment for maintaining/ improving soil fertility by retaining nutrients
with better bioavailability to plants over the long-time period. Therefore, the addition of appro-
priate biochar to a soil is considered as one of the best management practices for soil fertility.
Biochar is not a simple material having uniform properties. It is important to identify the best
approaches that utilize the appropriate biochar to economically improve the fertility with
considerations for the types of soil and targeted crop. In this respect, the numerous recent studies
have examined the various ways of biochar application to maximize its effectiveness, such as
optimizing the pyrolysis process, mixing the biochar with other soil amendments, composting the
biochar with other additives, activating the biochar using physicochemical processes, coating the
biochar with organic materials, etc. In this review, the current scientific, technical, economical, and
practical issues of biochar application on soil fertility are discussed.

E-mail: yongsikok@korea.ac.kr
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Bioremediation of eutrophic water and control of
cyanobacterial bloom by periphyton

So-Ra Ko”', Long Jin’, Ankita Srivastava', Nakyeong Lee'”,
Chi-Yong Ahn'?, Hee-Mock Oh“"*

'Cell Factory Research Center, Korea Research Institute of Bioscience and Biotechnology
’College of Biology and the Environment, Co-Innovation Centre for Sustainable Forestry in
Southern China, Nanjing Forestry University
3Green Chemistry and Environmental Biotechnology, University of Science and Technology (UST)

In aquatic ecosystems, cyanobacterial blooms pose a serious problem for the human health.
Diverse methods have been applied to control cyanobacterial bloom, but no universal method has
been developed. Periphytons (attached microalgae) compete with cyanobacteria for nutrients and
thus were cultivated and regularly harvested for nutrient reduction and bloom control. Four
mesocosms, with different amounts of supporting materials, were constructed in Daechung Reservoir,
Korea. Cyanobacterial growth decreased to one-third of the control by the growth of attached
microalgae.

The highest biomass productivity of periphyton was 111 mg m™'d” corresponding to removal of
total phosphorus of 87.4 pg-P L™ during the experiment. Dissolved microcystin concentration was
maintained less than 1 pg L. Periphytic microalgae grew well even under lower temperatures.
Total biomass productivity in the colder season was lower (25.9 mg m™'d") than in the warmer
season. The developed periphyton cultivation system showed a good potential in terms of nutrient
reduction and bloom control.

E-mail: heemock@kribb.re.kr
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Use of early life stage zebrafish for assessment of
vitellogenin by EDCs

Yunwi Heo', June-Woo Park’

"Future Environmental Research Center, Korea Institute of Toxicology

Zebrafish (Danio rerio) are widely used as an experimental model for reproduction toxicity
model. Vitllogenin (VTG) are produced in adults female fish under the control of estrogen receptor.
Endocrine disruptors (EDCs) can cause the abnormal VTG expression in male, immature fish. The
zebrafish early life stage fish has an advantage that it is easier to handle than the adult fish and
acquire a large number of individuals. In the previous study, early life stage of zebrafish divided
into embryo (1 - 4 day post fertilization (dpf)), fry (3 - 7 dpf), and larva (7 - 11 dpf). In this study,
the most sensitive fry stage zebrafish are used for detecting VTG. 17 alpha-ethinyl estradiol (EE2),
diethylstilbestrol (DES), and 4-tert-Octylphenol (OP), well known EDCs were exposed to
zebrafish for 96 hours after that change the expression level of VTGs were determined using
real-time PCR. The expression levels of VIGl and VTG2 were increased in a concen-
tration-dependent manner in the EE2, DES, and OP exposed group compared with the control
group. These results suggest that fry stage zebrafish model is suitable for detecting EDCs and
would benefit next research.

E-mail: jwpark@kitox.re kr
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Beef-specific age determinant p21 protein for
early diagnosis of mad cow disease

lk Soon Jang', Tae-Gyun Lim”"?, Jong-Soon Choi"*

'Biological Disaster Analysis Group, Korea Basic Science Institute
’Graduate School of Analytical Science and Technology, Chungnam National University

Mad cow disease or bovine spongiform encephalopathy (BSE), is a transmissible, slowly
progressive, degenerative, and fatal disease with major global concerns. A human version of mad
cow disease called variant Creutzfeldt-Jakob disease (vCJD) is presumably caused by eating beef
products contaminated from the cattle infected with mad cow disease. The high risk of BSE
occurrence is reported to be increased in the materials of central nervous system from cattle of old
age. US FDA strengthened the 1997 regulation by prohibiting the use of the highest risk cattle
tissues in all animal feed with 30 months of age or older. However, the early diagnosis method for
BSE surveillance is not established yet. Thus, we examined the possibility of a beef-specific age
determination marker containing the p21 protein. The present invention involves detecting the
bovine p21 protein through an antigen-antibody binding reaction. The bovine p21 protein serves as
a beef-specific age determination marker in the muscle tissue of beef, so as to determine the age of
the beef. According to the present invention, the p21 protein is significantly greatly expressed in
the muscle tissue of beef in the age of which is lower than 30 months, and is hardly expressed in
that of greater than 30 months. Therefore, the present invention can be valuably used as a
beef-specific age determination marker for the infection prevention of BSE.

E-mail: jschoi@kbsi.re.kr
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Bacterial Community Dynamics and their Effects on Cyanobacterial
Harmful Algal Blooms (CyanoHABSs) in Eutrophic River Nakdong, Korea

A-Ra Cho™', Seong-Jun Chun"?, Yingshun Cui', Chang Soo Lee®, Hyung-Seok Oh',
So-Ra Ko', Hee-Mock Oh“"* and Chi-Yong Ahn“'*

"Cell Factory Research Center - Korea Research Institute of Bioscience and Biotechnology,
Republic of Korea
’Department of Environmental Biotechnology, KRIBB School of Biotechnology - Korea University of
Science and Technology (UST), Republic of Korea
3Nakdonggang National Institute of Biological Resources, Republic of Korea

CyanoHABs are serious worldwide issue in the aquatic ecosystem. Many studies revealed that
bacteria and CyanoHABs were closely linked with each other. To define the relationships of
bacteria and CyanoHABs, samples were collected from June to December 2016 in Nakdong River,
Korea. Anabaena, Microcystis, and Aphanizomenon blooms were observed in June, August and
December, respectively, which accompanied with significant changes in bacterial communities. In
contrast, bacterial community compositions were relatively constant in the samples from
non-bloom periods. Network analysis revealed that among the highly correlated bacterial OTUs
with cyanoHABs, over 80% of OTUs were assigned to Proteobacteria, Bacteroidetes, and
Planctomycetes. Bacteria, belonging to Sphingobacteriales, Cytophagales, and Planctomycetales
were positively related to Anabaena and Microcystis, while negatively related to Aphanizomenon.
Compared with Microcyctis and Aphanizomenon, and Anabaena showed unique relationships with
bacterial OTUs. Our results suggested that 1) CyanoHABs could reshape the local bacterial
community structures, 2) there were highly dynamic cyanobacteria-bacteria interactions during
bloom periods, and 3) these interactions were species-specific, depending on the dominant
cyanobacteria.
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Comparison on algicidal activity of chemical compound and yellow clay to
harmful raphidophyte Heterosigma akashiwo in a mesocosm enclosure

A O =pl = 1 = 1 I 1 ol 5|1 A =C2
E2S7, M2, Yk, AHS, 0|2, uiES

To estimate the direct or indirect effects on the phytoplankton assemblage by TD49 and yellow
clay, we tested it in the mesocosm enclosure(1 m’). The mesocosm experiment was designed to
assess the algicidal effects of TD49 and yellow clay on Heferosigma akashiwo; Treatment
concentrations were 0.5, 1.0, 1.5 and 0.4, 1.0 kg m” yellow clay. Especially, we tried to understand
the recovery of photosynthetic activities from algicidal effects by TD49 and yellow clay, and the
relation with nutrient-enriched condition in the both. In the TD49 treatment, Fv/Fm and active
chlorophyll a were reduced critically comparing with control and yellow clay treatments. Fv/Fm in
both treatments, decreased to below 0.2 within a day. At the same time, active Chl. a also decreased
to below 4.0 ug L. In the 0.5 uM TD49 treatment, Fv/Fm and active Chl. a recovered gradually
and reached the maximum value at day 5. In the 1.0 uM TD49 treatment, Fv/Fm and active Chl. a
were also increased since a day, but this values were lower than in the 0.5 uM TD49. The variation
of nutrients in the both TD49 treatment were also different with others as well as photosynthetic
activity. DIN and DIP were gradually decreased with similar trend until day 5, but DISi was
critically reduced to 8 uM (50% of initial concentration) at day 5 in 0.5 pM TD49 treatment and
declined 10 uM (52% of initial concentration) at day 6 in 1.0 uM TD49 treatment. Therefore, TD49
could lead to reduce of the photosynthetic activity(Fv/Fm and active Chl.a) in a day comparing
with control and yellow clay treatment, but photosynthetic activity recovered even in the 1.0 uM
TD49 treatment.
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S UI3E4Q! Phthalates®] thA| 22 d=3dt7] A3 A9 4o =g of=zIhdFEH+
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et HAEARGIE APty =259 5’“«] A7 we V}o TER(LC50)=
A 72 AREste] vl Y A=A 96h LC504k©] 100 mg/L ©]3<] 522 ATECZ
21E At} DEHP, DOM, DOTP, 100¢} 10S7} vj kol 2]3l £3)=7} vrolA] LC50%k
< & A3tk o] e =M LCs5ogke] AY =& ATECE UAEE=ZA 8T +
Je Aew AAHANY. Ty 8=t Yok LC50%S X ¥31Y DEHP, DOM,
DOTP, 1009} 10S9] %/4%7HE © JAYstal ATECT EZES HEHIA ud 714
o & 740]‘4 ATE Fal FE 4 =259 A=A HolHe F% 4 &
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B ATl E 201633 2017 59 HEH S S5 A MAse H@FAAME
' TTFERY A3 wsE Hlusl| 11709 A A AZ2AE AAlsHAT o
PFAFEL] AHe AAE Zo(AMHHZ 0.025m)S AHESE] A T 434 AP 3N
a1, FAY F A7IEHATEHTOC) T A=A S g RTHAES AHsIAT. AV
2 ES 5 E AHAA F A8 TS 02-04%2] AR Yehdon, 235
< B3 004 AR 27bA] YA el 35% oSl YARE HARS AL, BA 394
A3 107hA] 22 ko] 90%0]/d ] A E G e E YEld T ZAMZE <t F 405 Y
HE A FE] 2P, HU=E 201633 2017130 2H2 o 1,437 7Hiﬂ/m2,
1278 A/, YELE 747t 1627 g/m, 1015 g/m'2 VFERSETE 201663 2017
S8FT= 4477 51.6%, 44.8%= 7H Bk, AU E = O REF7F 56.9%, 69. l%i
AEZN e AAFE0] 863%, 91.6%E 7 =4 Uebth 201633 2017d FA}o
X B EF9] Heteromastus filiformis, Prionospio japonica, X727 2] Eohaustorius sp., A
559 Laternula marilina 5°| 3392, 2016139 P. japonica, 20173= H.
filiformis7} 7V 9338k 7 0 JAEAZH S5 AYS A 23719 AFToE 77
HA=H, 2016d0l= AE FHR(BAT A FHHFAT B), HEAGH@AT O)L=,
201739 AF-A (BT DI F SHEAF(BAT B)E FEHAG 4 BT ol

NAE7E =& T2 AT AANAM BEF2 H. filiformis, P. japonica, 37 BollA TR
F9 H. filiformis, P. japonica, L. marilina, 374~ CANA 13272l Eohaustorius sp.$3.tF.
A DOX H. filiformis, Cyathura higoensis, P. japonica, 37" EAX H. filiformis,
Eohaustorius sp.Z YEFTE 20173 ZAFE 3} 2016139 B8 H. filiformis®] ¥l5°] 7}
StAaL, P. japonica®] WlE2 sttt & A7Z2 H54 sk s5% A A4
3= :Hagxw% T2 20167 20179 9-8F vlF9 Wl Aoy, 2HETL
2 oIt gl Aow et
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Effects of polyethylene microplastics in
the marine mussel Mytilus galloprovincialis

Jin Soo Choi”', Hong-Gil Yun', June-Woo Park®’

"Korea Institute of Toxicology

The effects of polyethylene microplastics on marin mussels mytilus galloprovincialis were
investigated. Mussels are commonly found on coasts around the world, and because of their
filtration feeding, they have biologic characteristics suitable for ingestion and concentration of
microplastics and are widely used for marine environmental monitoring and polluted organisms.
Recently, a number of microplastic toxicity studies have been conducted on mussels, but most have
investigated toxic effects in vivo accumulation, glochidia or adolescent developmental stages. In
this study, we investigated the toxic effects of polyethylene microplastics at 63 pum in size using
Mytilus galloprovincialis for 21 days at concentrations of 0.5 ug/L (environmental concentration)
and 50 mg/L (maximum concentration). There were no mortalities (LCso > 50 mg/L) during the
exposure period, and there was no significant difference in the growth changes observed in the
shell hight, shell length, and weight. The ALP test showed that the VTG level was slightly
increased at the highest concentration (50 mg/L) as compared to the control group. This study will
provide a basic understanding of the microplastic effects of mussels in a laboratory environment,
and will provide a broader understanding of the impact of microplastics on bivalves if molecular
and biochemical tests are conducted in the future.
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Toxicological effects of microfibers on juvenile sheepshead
minnow (Cyprinodon variegatus)

Jin Soo Choi®', Youn-Joo Jung', Yunwi Heo', June-Woo Park®’

"Korea Institute of Toxicology

Plastics are widely used in various sides of human life, and the debris is eventually released into
marine environment. Plastics in the environment are degraded by the effects of waves, ultraviolet
light, or hydrolysis into micro-sized pieces (microplastics), usually formed in irregular shapes. In
addition to these fragments, microfibers spread throughout the environment are found in many
seawater, sediments and biota. However, microplastic fibers with the same environmental
conditions cannot be purchased, so they are rarely used in laboratory research and their application
to existing preparation techniques is limited. In this study, microfibers were fabricated by
sectioning polyester of 10 ~ 15 um in diameter with a size of 100um using cryotome protocol (Cole
et al., 2016). Microplastic fibers were exposed to concentrations of 0.5 pg/L and 5 mg/L
(Environmentally realistic, Lenz et al., 2016) for 42 days to investigate the effects of organ distri-
bution, swimming behavior and hormonal changes on juvenile sheepshead minnow (Cyprinodon
variegatus). Microplastic fibers were accumulated in the digestive system, decreased swimming
behaviors (total distance travelled and maximum velocity) of sheepshead minnow, when compared
to control. Microplastic fibers generated cellular reactive oxygen species, and steroid hormone
levels were decreased in a dose-dependent manner. This study provides insights into environ-
mentally relevant microplastic fibers will help to improve understanding of their environmental
impacts.
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A Study on the Preference of Ciona intestinalis for the Different
Attachment Substrates

Sungjun Bae®', Donghwan Kim', Michael D. Ubagan', Juun Park', Donghyun Kim',
g) g y
cl,2

Donggun Kim?, Sook Shin

'Department of Life Science
2Smith Liberal Arts College
Sahmyook University, Seoul 01795, Korea

Ciona intestinalis known as an invasive ascidian in Korea can be usually found in the harbor and
attached to hard substrates such as harbor wall, marine floats, buoys, and bottom of ships. This
species is competing with native other ascidians such as Styela clava, Halocynthia roretzi for the
habitat and is the representative of marine fouling invertebrates creating problems in aquaculture
industries. Six types of artificial substrates (iron, net, rubber, stone, acrylic, and tarpaulin)
commonly found in many harbors were installed in six harbours (Yangpo, Busan, Tongyeong,
Yeosu, Jindo and Mokpo) for examining the relationships between several kinds of substrates and
recruitment patterns of C. intestinalis. Each site was evaluated and recorded at every month. C.
intestinalis particularly preferred tarpaulin among six substrates in four sites but in two sites
(Yangpo, Busan), net and rubber were preferred. This research was the preliminary study and the
monitoring of its recruitment aspect is consistently required for the management and control of C.
intestinalis.
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Invasive Species observed on Marine Benthic Communities
at three Major harbors in South Korea

Donghwan Kim®', Taekjun Lee”, Michael D. Ubagan', Sungjun Bae',
Philjae Kim', and Sook Shin“"?

"Department of Life Science, %Institute of Marine Life Resources
Sahmyook University, Seoul 01795, Korea

Human-mediated invasions of marine habitats by non-indigenous species have been known
throughout the world since the late 20th century. Many invasive species changed the marine
ecosystem and displaced the native species in marine communities. Because many invasive species
were usually found in the trading ports, Invasive benthic species attached to the artificial settlement
plates submerged in the quay wall of three major harbors (Busan, Tongyoung, and Incheon) were
examined during the period of 2014 to 2016. The ratio of invasive / native species was analyzed,
and regional differences of three ports were examined. The number of benthic species and the
proportion of invasive species to total benthic species was the highest in Busan. These results
showed that the examination of invasive species using artificial substrata in three harbors were
useful to examine quantitatively the invasive benthos in marine communities.
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Phylogenetic analyses of the scyphozoan genus
Chrysaora Peron & Lesueur, 1810 with description of
complete rDNA sequence of C. pacifica Goette, 1886

Hui Wang', Yoseph Seo', Ramaraj Sathasivam', Sofia Abassi', and Jang-Seu Ki"'

'Dept. of Biotechnology, Sangmyung Univ., Seoul 03016, Korea

The scyphomedusa Chrysaora (Semaeostomeae; Pelagiidae) Péron & Lesueur, 1810 is one of
the commonest jellyfish. Although morphological systematics of the genus was well established,
molecular taxonomy has been little attempted to date. In the present study, we determined the entire
DNA sequence of a single ribosomal DNA (rDNA) repeat unit from Chrysaora pacifica Goette,
1886, and used it for phylogenetic analysis. It was sequenced at 8,167 bp (46.5% GC), and the
tandemly repeated rDNA units consisted of coding and non-coding regions whose arrangement is
the same as that of the typical eukaryote. Comparative analyses of the jellyfish rDNAs showed that
28S was highly informative and divergent compared to 18S. Phylogenetic analyses of the 18S and
28S showed that order Semaeostomeae was clustered with each group in family and genus level.
The family Pelagiidae was separated from the others to form a monophyletic linage. All Chrysaora
included here formed a strongly supported clade within family Pelagiidae, and it has a sister
relationship with Cyanea Péron and Lesueur, 1809. However, Chrysaora was a paraphyletic group
by both 18S and 28S phylogenies. Chrysaora pacifica was clearly separated from the close
relatives, C. melanaster Brandt, 1835 and C. quinquecirrha Desor, 1848. These results provided a
special reference of the nuclear cistron tDNA of Pelagiidae jellyfishes, and improved the
understanding of molecular phylogenetic relationships for the Semaeostomeae jellyfishes.
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Response of photosynthesis and antioxidants in
the chlorophyte Closterium ehrenbergii exposed to coppers
and implications for toxicity tests

Hui Wang®', Hansol Kim', Ramaraj Sathasivam', and Jang-Seu Ki'

'Dept. of Biotechnology, Sangmyung Univ., Seoul 03016, Korea

Although green algae of the genus Closterium are considered ideal models for testing toxicity in
aquatic ecosystems, little data about the effects of toxicity on these algal species is currently
available. Here, Closterium ehrenbergii was used to assess the acute toxicity of copper (Cu). The
median effective concentration (EC50) of copper based on a dose response curve was calculated,
and reductions in photosynthetic efficiency (Fv/Fm ratio) of cells were observed in cultures
exposed to Cu for 6 h, with efficiency significantly reduced after 48 h of exposure (P < 0.01). In
addition, production of reactive oxygen species (ROS) increased significantly (P < 0.01) over time,
leading to damage to intracellular organelles. Our results indicate that Cu induces oxidative stress
in cellular metabolic processes and causes severe physiological damage within C. ehrenbergii
cells, and even cell death; moreover, they clearly suggest that C. ehrenbergii represents a
potentially powerful test model for use in aquatic toxicity assessments.
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Associated bacteria communities with harmful algal blooming species
Prorocentrum minimum (Dinophyceae)

Won-Ji Choi?', Bum Soo Park, Ramaraj Sathasivam', and Jang-Seu Ki'

'Dept. of Biotechnology, Sangmyung Univ., Seoul 03016, Korea

The marine dinoflagellate Prorocentrum minimum is the cause of harmful algal blooms, and their
life may be associated with co-occurring bacteria as ecto-, endosymbiotic and/or free-living forms.
Here, we examined bacterial community structures of both free-living bacteria (FLB) and
particle-associated bacteria (PAB) from different growth stages (e.g., lag, exponential and
stationary) of P. minimum via pyrosequncing. Metagenomics and non-metric MDS (nMDS)
analysis showed that FLB and PAB had significantly different bacterial community structures.
PAB community had greater taxonomic richness and diversity than FLB and exhibited more
variation for respondence to three growth phases of P. minimum. In addition, the proportion of
shared bacteria were clearly predominant in both FLB (>98.2%) and PAB (> 89.9%), respectively.
Among shared bacteria, genera Seohaeicola (PM OTU #1) and Roseiovarius (PM OTU #6)
belonging to Roseobacter clade were predominant in FLB (42-57%) and PAB (11-14%),
respectively. In PAB, Marinobacter clade (PM OTU #13 and 15) was also dominant taxon.
Interestingly, in response to the growth of P. minimum, the proportion of Roseobacter clade was
gradually elevated, while genus Marinobacter was decreased in both FLB and PAB communities.
These results suggest that Roseobacter and Marinobacter clades are intimately associated with host
dinoflagellate.
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Reclassification of Cochlodinium convolutum Kofoid & Swezy
(Gymnodiniales) as Ceratoperidinium convolutum, based on apical
groove and phylogeny

Hyeon Ho Shin', Zhun Li', Kyun-Woo Lee', Kazumi Matsuoka”

"Korea Institute of Ocean Science & Technology
’Institute of East China Sea Research, Nagasaki University

Although the transfer of Cochlodinium convolutumto genus Ceratoperidinium was proposed
based on phylogeny based on large subunit (LSU) rDNA sequences, morphological details and
phylogeny based on small subunit (SSU) tDNA of C. convolutum remain still unclear. We
reexamined morphologically uncertain species C. convolutum for its unequivocal assignment.
Morphology of C. convolutum was frequently collapsed during the observation, which is
morphologically similar to C. helix and C. helicoides. This indicates that turn number and
displacement of cingulum for the identification of this species is unreliable. Scanning electron
microscopy showed that the dense reticulation is observed in the surface of cell, andthat apical
groove is characterized by circular loop with both ends in contact with the sulcus. The shape of
apical groove differs from those of other Cochlodinium species, whereas it is consistent with those
of Ceratoperidinium falcatum. In addition, phylogenetic analysis based on SSU and LSU rDNA
sequences revealed C. convolutum is distantly related to Cochlodinium species such as C.
polykrikoides and C. fulvescens, and placed within a clearly defined Ceratoperidinium clade.
Based on the apical groove and phylogeny, C. convolutum should be transferred to Cerato-
peridinium as Ceratoperidinium convolutum.
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Toward better understanding Government R&D to manage
national water resources: historical overview of water R&D
and implications for next generation

Nam-Il Won"%, Nam-Ho Do', Sang-Bong Ryu', Jungwon Park'

"Korea Agency for Infrastructure Technology Advancement (KAIA)
2K-water Convergence Institute, K-water

Water has increasingly remarked as one of most important national resources as shown in the
global issues such as water scarcity and water security. More recent attentions have been also given
to water to understand and mitigate frequent and increasing water-related natural disasters under a
changing climate. For the recent years, water resources in Korea are on the extended line of global
concerns and are also facing to many challenges such as promoting water industry and establishing
integrated water management. This presentation describes an overview of the present status of
government R&D on water resources in Korea. The research on the “water” appeared in
government R&D plan since 2003 and has been established as a independent R&D business
category since 2013. From the historical overview, the water R&D yearly budget has been
increased up to 27 billion KRW with the maximum budget of 36 billion KRW in 2015) million.
The research areas covered by the R&D have been also broaden to satisfy various national needs
including many subjects of the global concerned issues such as climate change effects. Several
featured achievements were provided for industrial section to make new business chances and to
open the global water market. Presently, the government water R&D is about to going new
generation because the established water R&D category will be closed by 2018 and the new R&D
business code for water should be established for future research to be started possibly in 2019.
Moreover, water is currently in the middle of governance issues in Korea, considering the
reorganization of korean government structure for the integrated and unified governance of water
management. Consequently, the water R&D seem to be in a transition period after its remarkable
achievements for the last 15 years and the urgent challenges coming from both governance and
research structure in terms of both target subjects and budgets. The multidisciplinary (and/or
multi-ministerial) and integrated approaches to water research are highly expected in the next
generation after the successful completion of the transition period.

E-mail: namil won@kaia.re.kr, namilwon@kwater.or kr
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Taxonomy of the non-gall making midges Winnertziinae and
Porricondylinae (Diptera: Cecidomyiidae)
in Seoul - Gyeonggi areas in Korea

Daseul HamP', Mathias Jaschhof? and Yeon Jae Bae®'

"Department of Enviromental Science and Ecological Engineering, Graduate School, Seoul, Korea
%Station Linné, Farjestaden, Sweden

The non-gall making subfamilies Winnertziinae and Porricondylinae (2 previously known
species) were studied in Korea. Adults were collected by sweep net, light trap and Malaise trap
from 2016 to 2017. A total of 22 named species belonging to 14 genera were identified, of which 10
species are new to Korea: Leptosyna nervosa (Winnertz), Winnertzia pinicola Kieffer, Arma-
tepidosis cuspidis Fedotova & Sidorenko, Camptomyia flavocinera Panelius, Coccopsilis obscura
(Mamaev), Coccopsilis paneliusi (Yukawa), Dirhiza abludentis (Mamaev), Divellepidosis separata
(Yukawa), Parvovirga latostylata Jaschhof, and Porricondyla nigripennis (Meigen); 12 species are
either new to science or were tentatively identified: Loboplusia sp., Camptomyia sp., Claspet-
tomyia sp. indet. aff. rossica Mamaev., Claspettomyia sp. A., Claspettomyia sp. B., Claspettomyia
sp. C., Divellepidosis sp. A., Divellepidosis sp. B., Divellepidosis sp. C., Paneliusia sp., Solntsevia
sp., and Spungisomyia sp. For all the species found, morphological descriptions including
illustrations of diagnostic characters are provided along with disitributional data.

E-mail: yjbae@korea.ac.kr
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DNA barcode library for identification of riverine chironomid
larvae (Diptera: Chironomidae) in four major rivers in Korea

Hyo Jeong Kang®', Min Jeong Baek’, Hwang Goo Lee’, Myeong Chul Kim*

and Yeon Jae Bae“"%°

"Department of Life Science, Graduate School, Korea University, Seoul, Korea
’Korean Entomological Institute, Korea University, Seoul, Korea
3Department of Biological Science, Sang Ji University, Wonju, Korea
“SOKN Institute of Ecology & Conservation, Seoul, Korea
>Division of Environmental Science and Ecological Engineering,
College of Life Sciences and Biotechnology, Korea University, Seoul, Korea

Establishing reliable method for the identification of benthic chironomid communities is
important due to their significant contribution to biomass, ecology and aquatic food web in large
river ecosystems. Larval specimens are more difficult to identify up to species level by traditional
morphological methods because few morphological characters are available in the larval stage. In
order to develop molecular criteria to identify species of chironomid larvae, larval and adult
chironomids from four major rivers (Han, Geum, Nakdong, and Yeongsan rivers) in Korea were
sampled for both molecular and morphological analyses. As a result, a total of 49 species from 3
subfamiles of adult chironomids were identified up to species level by morphological and
molecular methods, whereas 15 larval species were identified up to species or species-group level
by DNA barcoding.

E-mail: yjbae@korea.ac.kr

108



TAEYH

Morphological variations and habitats of the tadpole shrimp
Triops granarius (Branchiopoda: Notostraca) in Mongolia

4

Jun Shik Bae®', Chang Seob Lim?, Badamdorj Bayartogtokh’, and Ji Hyoun Kang®

"Division of Systems Biology, Yonsei University, Seoul 03722, Korea
’Department of Environment Science and Ecological Engineering, Graduate School, Korea
University, Seoul, 02841, Korea
3School of Arts and Sciences, National University of Mongolia, Ulaanbaatar, Mongolia
“*Korean Entomological Institute, Korea University, Seoul 02841, Korea

The order Notostraca, commonly called tadpole shrimp, is one of the ancestral lineages of
branchiopod crustacean. Many species in this group are well-known inhabitants of temporal
aquatic habitat of dried lands. They are also referred as ‘living fossil” due to almost no morpho-
logical changes over long geological time period. In contrast, their constant fine-tuned adaptation
to their environment has been reported in terms of the diverse reproductive systems and morpho-
logical characteristics among different species. Here, we examined various morphological aspects
of Triops granarius, which often comes out to be a dominant species in the water bodies in central
and southeastern Mongolia. Tadpole shrimps were sampled using a hand net from July to August in
2014, 2015, and 2016. Ethanol preserved individuals were used for the genetic analysis. Mito-
chondrial DNA COl1 gene sequences were used for species identification. Gender was determined
by the existence of egg sack. Body size, carapace, and telson length to were used to examine
allometric development between sexes. Detailed morphological, genetic, environmental data of
tadpole shrimp in Mongolia establish a base for the future work to understand the adaptation of
tadpole shrimp in the specialized dried land habitat.

Key words: Tadpole shrimp, Triopsidae, 7riops granarius, habitat, allometry, morphological
variation, Mongolia

E-mail: yjbae@korea.ac.kr
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Morphological analysis of the dung beetle Gymnopleurus mopsus
(Coleoptera: Scarabaeidae) in Mongolia

Chang Seob Lim"', Ji Hyoun Kang®, Sung Hwan Park', Sang Woo Seok,

Badamdorj Bayartogtokh® and Yeon Jae Bae“"?

'Department of Environment Science and Ecological Engineering, Graduate School, Korea
University, Seoul, 02841, Korea
’Korean Entomological Institute, Korea University, Seoul, 02841, Korea
3School of Arts and Sciences, National University of Mongolia, Ulaanbaatar, Mongolia

The ball-rolling dung beetle, Gymnopleurus mopsus (Coleoptera: Scarabaeidae) is distributed
mainly in the southern desert and desert steppe areas as well as in the central and northern area in
Mongolia. In this study, morphological variations among eight local populations of Mongolian G.
mopsus inhabited different environmental habitats were analyzed. A total of 350 specimens from
eight local populations were analyzed using geometric morphometrics analyses. As a result, the
principal component analysis (PCA) identified the pattern of morphological variations and
canonical variation analysis (CVA) confirmed significant morphological differences among the
eight populations. Discussion was provided in association with environmental factors.

Keyword: Gymnopleurus mopsus, Morphological variation, Geometric morphometrics, Dung
beetle, Mongolia

E-mail: yjbae@korea.ac.kr
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SG-PCR Premix-EX

oIl 31el & PCR# Cloning$ PCRE g 1)
TA cloning % long PCR 7}5!
A H Q) V1A I F AFeE Tl BV E FoAs.
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SG-PCR Premix-EX ~E 1 SG, EFAL A 5
2U 11U E

1 ng Template
0.5ul primer mix(10 pmol each)
Total 20 ul reaction(1unit)

94°C 30sec
58°C 30 sec :Iiyifes

72°C 30 sec
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94°C 30sec -
58°C 30 sec Eeein

72°C 45 sec

CAT : SG-P004EX, Volume : (1Iml X 5EA) X 1PK Price : 210,000
CAT : SG-P020EX, Volume : (1Iml X 5EA) X 3PK Price : 557,000

" Transfection Reagent E-fection” E-fection-plus”

(Cancer cell type) (Nomal cell type)
HEK293(E-fection)

C2C12 Myoblasts(E-fection+) NIH/3T3 Fibroblasts(E-fection+)

GFP-p21 DAPI Merge

//_\ Cat.No Size Price
; High-Efficiency LE110-100  1ml 200,000
Low-Toxicity LE110-150 1.5ml 450,000

_J

Tel : 1599-3378 Fax:02-6919-4025

\-
www.sgbiosystem.com
— u g e n E-mail : sgbio@sgbiosystem.com
(ofl 24 541) : : 02-6919-



Ol AT 274 buffer, 10% YQ1I0O[ O|MME

(~17'3 12 319)

Otil WHOIN 10% LAAN Ot ASUICH

PRODUCT CAT 2t H worngs)
Acrylamide-Bis Sol, 30%, 29:1 LGB-1006-500m| 60,0009
Acrylamide-Bis Sol, 30%, 29:1 LGB-1006-1000m| 114,000
4% Paraformaldehyde Solution LGB-1175-500ml 60,0008
4% Paraformaldehyde Solution LGB-1175-1000m| 90,0008
10X PBS, pH 7.4 Solution LGB-1197-1000ml 45,0003
20X PBS, pH 7.4 Solution LGB-1191-1000m| 65,000
50X TAE Solution LGB-1294-1000m| 50,0009
10X TBE DNA Sequencing Grade LGB-1301-1000m! 35,0008
20X TBS Solution LGB-1303-1000m| 100,000
10X Tris Glycine Electrophoresis Buffer (with SDS) LGB-1344-1000m| 50,0008
10X Tris Glycine for NATIVE Gel (without SDS) LGB-1346-1000m| 50,0008
1.5M Tris-HCI Solution, pH 8.8 LGB-1351-500ml 20,0008
1M Tris-HCI Solution, pH 8.8 LGB-1352-500ml 20,0009
1M Tris-HCI Solution, pH 6.8 LGB-1391-500m| 20,0009
0.5M Tris-HCI Solution, pH 6.8 LGB-1393-500ml 20,0009
10% SDS Solution LGB-1253-500ml 32,000
20% SDS Solution LGB-1256-500ml 50,0008
0.5M EDTA, pH 8.0 LGB-1094-500m| 30,0008
Water, DEPC Treated Solution LGB-1407-500m| 38,0009

(3 2 buffer list= &M ©|X| &1 HEL|CH)
S G — L u e n www.sgbiosystem.com
E-mail : sgbio@sgbiosystem.com

Tel : 1599-3378 Fax:02-6919-4025
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SHIMADZU's Spectroscopy
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