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Australian advances in the use of technology and data systems for the
management of biosecurity threats and invasive alien species

Sheppard A

CSIRO Black Mountain Laboratories, Clunies Ross Street, ACT 2601, Australia

This talk will present the management options for effective control and mitigation of invasive
alien species and their impacts that are being used and under development in Australia. Invasive
alien species are the major direct driver of agricultural biodiversity loss in Australia. Management
is built around decision support tools, prevention and preparedness planning and actions,
species-led eradication, containment and control, and site- and ecosystem-based management and
restoration. Australian research has shown curbing the rising number of invasive alien species and
reducing their impacts can be achieved. There are many approaches and decision frameworks to
support management of invasive alien species at all stages of the biological invasion process. While
prevention and preparedness are the most cost-effective options for managing biological threats,
eradication, containment and control are also effective approaches in specific contexts. Eradication
has been successful for small and slow-spreading populations of invasive alien species in isolated
ecosystems. Biological control, in its various forms, has now been a reliable approach for
managing weeds, invertebrate and vertebrate pests for well over 100 years and has delivered the
most cost effective and sustained benefits to agricultural production, the environment and human
wellbeing of any control technology. There are an increasing number of data sources and novel
approaches and tools becoming available to support pathway to ecosystem management and from
surveillance to impact reduction. For example, new gene-tech options could potentially allow us to
eradicate even widespread sexually reproducing pests. Effective management of biological
invasions, however, always requires effective engagement with local stakeholders.

Cormresponding author E-mail: andy.sheppard@csiro.au
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Horizon scanning to predict and prioritize
invasive alien species & monitoring

U Al: 20234 48 19¥(4) 13:00 - 15:20
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Intergovernmental platform on biodiversity and ecosystem services
13:00 - 13:20 S1-1 (IPBES) - Global assessment on invasive alien species - an update
Andy Sheppard (CSIRO, Australia)
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Development of integrative risk assessment for invasive mammals
13:30 - 13:40 S1-3 according to dispersal processes and expert surveys
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Intergovernmental platform on biodiversity and ecosystem services
(IPBES) - Global assessment on invasive alien species - an update

Sheppard AP

CSIRO Black Mountain Laboratories, Clunies Ross Street, ACT 2601, Australia

The IPBES Thematic Assessment of invasive alien species and their control critically evaluates
evidence on trends, drivers, and impacts of biological invasions and outlines key responses and
policy options for effective control and mitigation of invasive alien species and their impacts to
safeguard nature, nature's contributions to people, and good quality of life. This talk summarizes
approach and progress on the Assessment to date with process and timelines to launch expected later
in 2023. Biological invasions describe the processes of intentional or unintentional transport of
species into non-native regions by human activities. Invasive alien species represent a subset of all
alien species — animals, plants and other organisms — that cause negative impacts. Invasive alien
species are recognized as one of the five major direct drivers of biodiversity loss globally, alongside
land- and sea-use change, direct exploitation of organisms, climate change, and pollution. This
assessment considers how biological invasions are facilitated by all these direct anthropogenic
drivers, noting that biological invasions may also be facilitated by interactions amongst invasive
alien species. The assessment further considers how biological invasions can be facilitated by
indirect drivers, identified in the IPBES Global Assessment of Biodiversity and Ecosystem Services
as societal values and behaviours, including production and consumption patterns, human
population dynamics and trends, trade, technological innovations, and local-through-global
governance. The Assessment’s incorporates the IPBES Conceptual Framework which considers

LI 73

impact on “nature”, “natures benefit’s to people” and “good quality of life”.

Cormresponding author E-mail: andy.sheppard@csiro.au
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WA A A} E-mail: kmyu@metalogic.co.kr
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Development of integrative risk assessment for invasive mammals
according to dispersal processes and expert surveys

Tae-Soo Chon™"%, Do-Hun Lee?, Myunghoon Lee*, Yong-Hyeok Jang?,
June-Ho Lee®, KyoungEun Lee?, Baek-Jun Kim?, and Hae Ryong Song®

'Research Institute of Computer, Information and Communication, Pusan National Univ.,
Busan 46241 Republic of Korea
2Ecology and Future Research Institute, Busan 46228 Republic of Korea
3National Institute of Ecology, Seocheon 33657 Republic of Korea
“Dept. of Economics (Prof. Emer.), Korea Univ., Seoul 02841 Republic of Korea
Dept. of Mathematics, Pusan National Univ., Busan 46241 Republic of Korea

Due to climate change and rapid industrial development, biodiversity is at stake, especially by
alien invasive species. Numerous biological and environmental factors are involved in immigration
and dispersal processes of invasive species in a highly complex manner. Moreover, data are not
sufficiently available, since most species have not been immigrated into the Korean Peninsula yet.
An integrative risk assessment method is devised according to mechanical invasive processes and
collective intelligence of experts in mammal ecology. Simulation models including individual
based models and spatially structured models are developed to prognose spatio-temporal dispersal
of invading species under various scenarios. Subsequently surveys were performed to specialists in
mammal ecology to inquire about important events relating to invasion and social events. The
questions were lined up according to dispersal (infilteration, escaping, establishment, proliferation,
etc.) and management (e.g., eradication, adminstrative activities, research, etc.) processes.
Hierarchical levels of ecological systems (gene, individual, population, community, etc.) were
incorporated into each process so that the questions are arranged in an organized manner according
to the scale. The Latent symentic analysis (LSA) was conducted to identify the important events for
population dispersal and management. The results were compared with the questions used for the
conventional risk assessment. Future application of integrative risk assessment is discussed for
recognizing importance of species invasion and management in the social aspect.

Corresponding author E-mail: tschon.chon@gmail.com
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Development of biometric-based risk assessment technology
for invasive alien plants

Yong Ho Lee"?, Young Ju Oh®, Tae Wan Kim', Sang In Shim?, Song Mun Kim?,
Se Jin Park®, Sang Eun Oh®, and Sun Hee Hong®"'

"Hankyong National University, Anseong 17579, Korea
20OJeong Resilience Institute, Korea University, Seoul 02841, Korea
3Institute for Future Environmental Ecology Co., Ltd, Jeonju 54883, Korea
4Gyeongsang National University, Jinju 52828, Korea
>Kangwon National University, Chuncheon 24341, Korea

Invasive alien plants can threaten native biodiversity, alter the structure and function of
ecosystems, disrupt natural and agricultural landscapes, and result in large-scale economic losses.
Alien plant risk assessment is conducted to decide candidates for ‘ecosystem disturbance species’
and select management priorities. The goal of this research project is to development of risk
assessment technology for invasive alien plants. Biometric-based risk assessment consists of
various module included Establishment-Spread, Impact, Entry assessment based on uncertainty,
Management grading using risk space, Estimation of potential distribution using GIS-based
modeling, Estimation of life strategies using CSR index, Experimental evaluation of environment
tolerances, toxicity for human and animal, allelopathy, effects on soil microbes. Each module will
be combined and operated differently according to the purpose of evaluation, the introduction
situation of alien plants, and the preparation state of the plant sample. This novel risk assessment
technology could be valuable tools for establishing quarantine and management strategies for alien
plants. This research was supported by a grant (2018002270001) from Ministry of Environment.
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Development of a platform for automatic image identification of
alien animals and ecosystem monitoring by combining deep learning
and data operation technology

Jong Yoon Im®', Sung-yong Han®, Kyo Soung Koo®

'SiliconCube
’Korean Otter Research Center
3Ewha Womans University

In this study, we developed a platform for automatic image discrimination of egrets and a
platform for ecosystem monitoring. Even if more than 10,000 cameras are connected at the same
time and upload image and video data, it is built with the goal of real-time processing. The camera
is configured to stand by for more than one year in a low-power state, and it is implemented in a
global shutter method so that it can be captured without distortion or jello phenomenon even when
shooting a moving object moving at high speed. In addition, infrared lighting was used to obtain
stable images during night shooting, but a system was implemented so that lighting can be used by
dividing the dark stage to conserve power. In the cloud, Al is used to analyze the captured video in
real time. The built Al engine did not use a single recognition module, but trained three engines to
operate appropriately in each situation so that they could produce optimal performance in different
situations. And, by collecting the recognition results of each engine and selecting the result with the
highest probability, the overall recognition rate could be increased. Recently, it has been newly
updated with a more advanced recognition Al engine to enhance recognition performance. The
screen was configured so that the current state of the ecological environment can be viewed in real
time by combining the result of recognition with the location and time of the photograph, etc., and
general users can also inquire information about the captured creature, so that many people can
easily view the natural environment. We have built a solution that can induce interest in. In the
future, by finding and arranging improvement points suitable for stabilization of the entire system
and actual application, it will be built as a platform for real-time monitoring of the ecological
environment as well as foreign organisms.

Cormresponding author E-mail: hsy5034@hanmail.net, flgpfj@hanmail.net
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Evaluating invasive potential of Halyomorpha halys (Hemiptera:
Pentatomidae) population in South Korea: international port inspection
for overwintering individuals and seasonal abundance survey

Jung-Wook Kho?, Minhyung Jung, Joo-Young Kim, Do-Hun Gook,
Hyeonjoong Kim, Soowan Kim, and Doo-Hyung Lee®

Department Life Sciences Gachon University South Korea

Halyomorpha halys (Hemiptera: Pentatomidae), the brown marmorated stinkbug, is an
agricultural pest that is native to East Asia including South Korea, China, and Japan. However,
since the mid-1990’s, the pest has spread globally, invading multiple continents including North
America, South America, and Europe by hitchhiking cargo vessels in international ports with its
overwintering behavior. To prevent the entry of the pest to uninvaded areas including Australia and
New Zealand, invasive potential of H. halys population needs to be assessed in the native regions
especially near and within the international ports. In our study, we aimed to evaluate the invasive
potential of H. halys populations in regions near two major international ports, Pyeongtaek port and
Ulsan port in South Korea from 2019 to 2021. First, to survey overwintering populations in
Pyeongtack and Ulsan regions, we a) visually inspected vehicles and artificial structures and
deployed overwintering traps in the two ports and b) sampled dead trees in wooded areas within 30
km from each port in the winter of 2019-2020 and 2020-2021. Overall, four overwintering H. halys
individuals were found from artificial structures in Pyeongtaek port in the first year of survey, and
one dead H. halys was detected from the wooded area in Pyeongtaek region in the second year of
survey. Furthermore, we monitored the seasonal abundance of active H. halys populations using
pheromone traps from four different monitoring sites for each of the two international ports from
April to November in 2020 and 2021. The monitoring sites consisted of a wooded area located
within 2 km of each port and three different agricultural landscapes located between 10 and 50 km
away from each port. As the result, we collected a total of 2,395 adults and 259 nymphs. In 2020,
generally, multiple peaks were observed in Pyeongtaek region, whereas one large peak was
observed in mid-July in Ulsan region. In 2021, one large peak between mid-September and early
October was observed in Pyeongtaek region. However, population size was maintained at low level
throughout 2021 in Ulsan region. Our study on overwintering population provides fundamental
information for assessing invasion risk of H. halys near port areas. Furthermore, seasonal
abundance observed from our study may allow us to develop an effective management strategy
against the pest.

Corresponding author E-mail: d1343@gachon.ac.kr
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Development of behavioral ecological methods for population
regulation of invasive amphibians and reptiles

Yikweon Jang®

Division of EcoScience, Ewha Womans University, Seoul 03760, South Korea

American Bullfrogs and Red-Eared Sliders, recognized as among the 100 of the world’s worst
invasive alien species, occur in Republic of Korea. These two species are competitively dominant
in their respective habitats, sometimes threatening endangered species such as Pelophylax
chosenicus and Dryophytes suweonensis. To control and manage the threats posed by these
invasive species in Korean ecosystems, we have been developing traps for physical removal. For
the American Bullfrog trap, we use acoustic lures in combinations with a circular net. For invasive
turtle traps, we have developed a series of traps that take advantage of basking behaviors. In
addition to traps, we monitor calling activity of the American Bullfrogs and basking behaviors of
the invasive turtles in representative sites across Korea to be used for trap deployment. Field
manuals detailing species recognition, timing and locality for trap installment, and related
regulations are included for those who have no field experience in amphibians and reptiles.

** This research was supported by the Korea Environmental Industry & Technology Institute
(KEITI 2021002270001).
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Biological control pipeline strategies for sustainable
control of rabbits in Australia

Strive T and Sheppard AP

CSIRO Black Mountain Laboratories, Clunies Ross Street, ACT 2601, Australia

European rabbits remain one of the most damaging environmental and agricultural pests in
Australia. Self-disseminating viral biocontrol agents have proven to be the only effective means of
continental-scale rabbit control. The two rabbit specific pathogens myxoma virus (MYXV) and the
calicivirus rabbit haemorrhagic disease virus (RHDV) were deployed as biological control tools in
the 1950s and 1990s, respectively, resulting in savings exceeding $70 billion AUD to the
agricultural industries over 70 years. In addition, the sustained landscape-scale reduction of rabbit
numbers and impacts has allowed many fragile ecosystems to partially recover from the
devastating impact of rabbits. Despite these successes, biological control is never a silver bullet, as
building population immunity and ongoing host-pathogen co-evolution will eventually reduce their
effectiveness, and a pipeline of tools and strategies is needed to be rolled out in intervals, to
maintain the valuable gains made. A novel variant of RHDV (RHDV-K5) was nationwide released
in 2017 to boost biocontrol effectiveness. Its release was overshadowed by the arrival of the
emerging RHDV Type 2 (RHDV2), which rapidly replaced endemic strains and led to an overall
reduction of wild rabbit populations by ~ 60%. Current recommendations for the rabbit biocontrol
pipeline strategy going forward include developing strategies to better integrate existing biocontrol
tools with conventional controls, accelerated natural selection of new RHDYV variants, searches for
novel rabbit pathogens and, in the longer term, investigating genetic biocontrol approaches for
rabbits

Cormresponding author E-mail: andy.sheppard@csiro.au
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Biological Control of weeds and host specificity testing

M. Purcell MP", Morin L%, and Sathyamurthy R’

'CSIRO Health and Biosecurity, 41 Boggo Road, Dutton Park, Qld 4031 Australia
2CSIRO Black Mountain Laboratories, Clunies Ross Street, ACT 2601, Australia

Classical biological control of invasive weeds involves the introduction of specialist natural
enemies that are sourced from the plants native range. The aim is to reduce and then maintain the
density of the weed at a level that is acceptable. Biological control is also considered to be an
ecologically sound and cost-effective method for maintaining invasive plants. It’s used extensively
globally and has an excellent track record of success. In Australia, biological control of weeds has
been utilized for over 100 years with no serious negative impacts. Host specificity testing is widely
used in weed biological control to assess the field host range and potential non-target effects of
candidate agents. A phylogenetic approach is used to select non-target species for host-specificity
testing and is based on robust science. The aim of these comprehensive studies is to ensure that
released biological control agents do not damage desirable plants. Post release of agents, successful
control programs can take more than ten years to yield successful results subject to many variables,
but the benefits are self-perpetuating.

Corresponding author E-mail: matthew.purcell@csiro.au
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Lessons from the spread of the fall armyworm, Spodoptera frugiperda?

Rane RV', Walsh TK?, Hogarty T2, Cho D?, Gordon KHJ?, Kim J3,
Watson A% and Tay WTP

'CSIRO, 343 Royal Parade, Parkville, Victoria 3052, Australia
2CSIRO Black Mountain Laboratories, Clunies Ross Street, ACT 2601, Australia
3College of Agriculture and Life Science, Kangwon National University,
Chuncheon, Republic of Korea
4CSIRO Health & Biosecurity, 25 Napier Road, Singapore 258507

Biosecurity preparedness is critical to reducing risks of accidental introductions and spread of
invasive species, and is imperative to protecting the environment, farmers’ livelihoods, and agriculture
productivity. With increasing global trade activities, the global biosecurity community faces complex
challenges to reduce accidental introductions of both exotic pests and undesirable new genetic
material. Whole genome sequencing (WGS) analysis of the pest allows rapid and thorough
understanding of its population structure to enable differentiation between natural vs. human-assisted
spread, which in turn helps improve biosecurity preparedness. The invasive fall armyworm (FAW)
has successfully established populations in Africa, Asia, and Oceania. Through WGS, we showed that
multiple independent introductions and Asia/Southeast Asia regional movements contributed to the
FAW’s perceived rapid spread from west Africa. Gene flow analysis identified independent arrivals
of the pest into Australia, potentially with new insecticide resistance alleles. With more transboundary
plant pests (TPPs) on the move, improving biosecurity preparedness especially for the Indo-Pacific
region is critical and should incorporate population-wide WGS. The need for a bioprotection centre
to prepare and build regional farmers’ resilience against emerging TPPs and diseases is highlighted.

Corresponding author E-mail: weetek.tay@csiro.au
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Molecular tools, biological control research and emerging control
technologies

Brookes DRP*

CSIRO Health and Biosecurity, 41 Boggo Road, Dutton Park, QId 4031 Australia

Classical biological control is an approach in which target organisms are controlled through the
introduction of host-specific agents that damage them. However, the success of this approach
depends on the functional match between the target organism and the agent, and so limitations in
the effectiveness of agents arise due to a range of problems. The use of molecular tools has
simplified and enhanced the discovery and evaluation of agents. However, widespread integration
of these techniques will drive further advances and provide avenues for the development and use of
emerging control approaches such as RNAIi and gene drives. I will discuss these points using the
fern Lygodium microphyllum (Schizaeales: Lygodiaceae), invasive to the USA, and the agents
release to control it, as a case study.
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Designing safer biopesticides for invasive pest species

Rane RVP', Yeap HLY', Walsh TK?, Hogarty T2, Cho D?, Strive T2,
Edwards OE®, and Tay WT?

'CSIRO, 343 Royal Parade, Parkville, Victoria 3052, Australia
2CSIRO Black Mountain Laboratories, Clunies Ross Street, ACT 2601, Australia
3CSIRO Health & Biosecurity, 25 Napier Road, Singapore 258507
4CSIRO, 147 Underwood Ave, Floreat, WA 6014, Australia

Resilient invasive animals such as fall armyworm, feral mice and rabbits are proving hard to
control using conventional control mechanisms globally. Furthermore, conventional insecticide or
poison-based control mechanisms have a significant environmental cost. Biopesticides such as
RNAI, gene drives and endemic viruses offer a safer and cutting-edge alternative to this dilemma.
There is however a need to enable safer biopesticides to prevent off-target effects as well as
improve the efficacy of integrated pest management efforts. We also need risk assessments for
regulatory bodies as well as scientists to enable better wholistic development of biopesticide
technologies and strategies. In this talk, I will discuss ongoing work on invasive biocontrol in
CSIRO, that aims to develop genomics guided decision-making platforms which will both enable
scientists to create safer biopesticides, but also give regulators the tools to assess the risk and
monitor their deployment. I will also discuss the frameworks being developed in CSIRO for
application of these technologies to multiple invasive animals and weeds, rapidly.
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Towards integrated viral and genetic biocontrol for
aquatic invasive species

Sunarto AP', Peter Durr?, Kiran Krishnankutty Nair', Jessica Grimm?, Paul Hick?,
Chandran Pfitzner>, Ellen Ariel?, Peter Kirkland?, Maciej Maselko®,
Mark Tizard', and Tanja Strive®

'CSIRO Health and Biosecurity, Geelong, VIC 3220, Australia
2CSIRO Australian Animal Health Laboratory, Geelong, VIC 3220, Australia
3James Cook University, Townsville, QLD 4811, Australia
*NSW Department of Primary Industries, Elizabeth Macarthur Agricultural Institute, Menangle,
NSW 2568, Australia
>Macquarie University, Sydney, NSW 2109, Australia
6CSIRO Health and Biosecurity, Canberra, ACT 2601, Australia

Common carp (Cyprinus carpio) and Mozambique tilapia (Oreochromis mossambicus) are
important aquaculture species in over 100 countries. In contrast, both species are also listed in the
top 100 of the world’s worst invasive alien species. In Australia, carp and tilapia have been
documented to have severe impacts on freshwater ecosystems primarily through displacement of
native species and habitat alteration. Eradication attempts using a combination of electrofishing
and piscicide poisons, are rarely successful in open waterways, and are often unsuccessful for carp
and tilapia given their invasive nature. There is a lack of demonstrated broad-scale effective control
mechanism for invasive fishes in general. Australia is currently investing in research to investigate
these broadly applicable technologies for managing invasive fish species. Modelling suggests that
combined viral and genetic biocontrol would be a better approach for effective control and possible
long-term eradication of aquatic invasive species. Cyprinid herpesvirus 3 (CyHV-3) and tilapia
lake virus (TiLV) are being investigated as potential biocontrol agents for carp and tilapia,
respectively. Genetic biocontrol such as self-stocking incompatible-male system (SSIMS) has been
considered as a broad-scale control measure to complement the viral biocontrol. We propose a
systematic approach for investigating the use of viral biocontrol agents and genetic technologies,
which could be combined as a broad-scale effective control measure for carp and tilapia in
Australia.
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Prevention is better than cure: biosecurity preparedness for invasive
plant pathogens in Australia

van Brunschot SLP', Manawaduge CG?, Steinrucken TV', and Hunter GC?

'CSIRO Health & Biosecurity, Ecosciences Precinct, Dutton Park, QLD 4102, Australia
2CSIRO Health & Biosecurity, Black Mountain Laboratories, ACT 2601, Australia

Australia's biosecurity system is crucial in safeguarding the country's unique biodiversity,
agricultural industries, and way of life. It is a complex and multilayered system, with prevention,
management and response activities undertaken by stakeholders offshore, at our borders and
onshore within Australia. Our biosecurity system, combined with our geographic location and
world-class research, have helped to protect Australia’s agricultural industries and environment
from the introduction and establishment of many of the world’s most serious plant diseases.
However, biosecurity risks are growing in number and complexity, requiring innovative science to
drive improvements in risk assessment, surveillance, emergency preparedness and response
planning and education and awareness activities. This presentation will provide an overview of
emerging invasive plant disease threats, preparedness strategies including lessons learned from
successes and failures, and insights into novel technologies and approaches for managing
biosecurity risks.
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Epidemiological analysis of fire blight disease using genetic
markers in Korea

Seong-Jin Lee”™, Su-Hyun Lee', Ju Yeon Song?, Moon Nam?, and Seong Hwan Kim?*

'Animal and Plant Quarantine Agency
2Yeonsei Univ.
3Genomic Base Co.
“Dankook Univ.

Fire blight is a destructive disease resulting in serious economic loss in apple and pear
production. The symptoms of fire blight were first recognized in the late 1700s in the Hudson
Valley in New York, USA. In the late 1800s, the causative agent of fire blight was revealed, now
called Erwinia amylovora. The disease was considered to be endemic to only North America until
it was detected in New Zealand in 1919. To date, the disease has been reported in dozens of
countries around the world, including those of Central Asia, Africa and Oceania. In 2015, E.
amylovora was firstly identified in pear and apple orchards of Anseong and Cheonan cities, Korea.
Thereafter, fire blight was reported in several other areas. A few kinds of genetic tools, such as
genome sequences, clustered regularly interspaced short palindromic repeats (CRISPR) sequences,
variable number of tandem repeats (VNTR) sequences, etc. were introduced to verify the origin of
E. amylovora in Korea. It could be assumed that the Korean E. amylovora isolates had been
introduced from North America by one event and spreaded from one clone, considering the results
of three genetic analysis. More resolutive genetic tool using genome-wise SNP has been
developing for tracing the spreading routes of E. amylovora. Additionally, the epidemiology of E.
amylovora in Korea and new diagnostic tools were introduced here.
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Control and response options for invasive plant pathogens in Australia

Hunter GCP*

CSIRO Black Mountain Laboratories, Clunies Ross Street, ACT 2601, Australia

Australia has a coastline of approximately 34 000 kilometres and is home to a great number of
unique native flora and fauna. Along with Australia’s eight ecoregions are a number of important
agricultural industries that employ approximately 280 000 people and contribute $86 billion to the
Australian economy while the many plant-based agricultural industries contribute over $30 billion
to the economy each year. Due to its geography and location however, Australia is susceptible to
invasive plant pests and pathogens (inc. fungi, bacteria, viruses) that could cause significant
damage to Australia’s plant industries. Many national priority and high priority pests and
pathogens of plant commodities have been identified and in order to combat these pathogens
Australia relies on its well-developed biosecurity system to prevent the introduction of exotic pests
and pathogens. Inevitably however incursions do occur and following an incursion there are a
range of best practice control and response options that are instituted through a coordinated and
collaborative framework following established Australian legislation. This talk will serve to
provide an informative overview of control and response methods and technologies used in and
Australian context and highlight these by focussing on specific examples while also examining
future technologies that may show promise for use in controlling invasive plant pathogens.

Corresponding author E-mail: gavin. hunter@csiro.au
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To be or not to be: combat between plants and pathogens

Yong-Soon ParkP*

Department of Plant Resources, Kongju National University, Yesan 32439, Korea

It is well known that a microbiome is the community of microorganisms that can usually be
found living together in any given habitat. Recently, the microbiome-related researches have been
dramatically highlighted in a variety of fields, among which plant association with microorganisms
elicits dramatic effects on the local phytobiome and often causes systemic and transgenerational
modulation on plant immunity against insect pests and microbial pathogens. In this talk, I will
introduce the concept of the plant social networking system (pSNS) to highlight the active
involvement of plants in the recruitment of potentially beneficial microbiota upon exposure to
insects and pathogens. Microbial association stimulates the physiological responses of plants and
induces the development of their immune mechanisms while interacting with multiple enemies.
Thus, beneficial microbes serve as important mediators of interactions among multiple members of
the multitrophic, microscopic and macroscopic communities. In addition, I classify the steps of
pSNS such as elicitation, signaling, secreting root exudates, and plant protection; summarize, with
evidence, how plants and beneficial microbes communicate with each other; and also discuss how
the molecular mechanisms underlying this communication are induced in plants exposed to natural
enemies. Collectively, the pSNS modulates robustness of plant physiology and immunity and
promotes survival potential by helping plants to overcome the environmental and biological
challenges.

Corresponding author E-mail: yspark2005@kongju.ac.kr
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FE AHIZ 7ot o] = X E A 5 AP A 2B A4 B2 E 23
sto] AT & FFS AIsAL, FFHAFAHN U = FAE LI 2 = LS
I A gl sty =7 FoE FUidth= Aget AR, FEAY BAY A3E A
“BAA A L 2B AZ3o|t AR WL 2es I/t 3T EE 2ntESHA QA
FozM NGB FxE FFANEFE FFoL, FEALA t A E3E =98
gE Tl FxE AR E AL HES I AN FFES FE2 IR A £
A FE2E R8sk, e A LI A FA BIHAA 7= 5 & T FEARE
38 Y Zest= AL AFAA R A e AYsta . IR A S 1
< T3l St A v 2 “A A oYMy =¥l EFT} A F = EAH L A F ot
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AZ A G A= 2 H AR 20E HAHgeE AU A H o2 BAT 5 o
olgg FHOZ ot d g AT AA, HeA g, BuA] 2 AF TH, FAUHE 5
of 2] ool FEH L AT B TR A= FL9 vlaste] o]t g i EH L 7l<ss}
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*HTSR EAIBHI0|2 B}

OB HA(CIO)E A, 2T R EA dT e T T e A=, A8, 4F7Hs, ¥
o, ol & B 7N &5, FAE Bol AHEH I AT o|itEd A U dS 8=
3ot x0]7] W E ol ¥k-S-A o] obF A AP e o] 3 0)7] wEoll 874 8.4 wE} ¢k
gl 2t o AT mEbA ojatst g4 A 8Tt e S Fdshr] A e 58 873
oA P Frlete Aol Basith & AFoA = AsAe] @A oj4tstg Lo
AQAG ol 3 F7HE AT ATE S8l olAdB Lo B4 21& FHEAL, &
B8 (B, 25, FAZA )0l 27 o4t g e MY LS EA s ATE WAEA
o AY A Y, 25T o|ist g 4] A F 9FE FE ALE A HUAL, FA
28 B AJA 4 Sl Bo] FFH o] 3= humic acidol] 23 A = o] 4h3} 4 9]
AHGo S FFSFEAS AT F AMT. & A7 AHEL2 o33 HLE FFA
glol] &-§st=d 71 2H R BEE A Fsta A HT &S mAS =T 72287 E
Aoz gadn.
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ASHHIE 2T 950 BLAS S4 Hot
A, MR, 8YBP, 2P

15H2 2t Z AL K-waterd 724
SR ZAL F-H Q2|
Matistn 2ASAS}

Z-w7H(Chironomids) = F W 31 FAHA W 2 $HEE Hole AAAQ oy 73 F
TEZ FTHA AATY AUA & L A7 2/ 5 A 5E T8 Hold o2 A9
HES 3tH, 3td, S, gl o|27]7HA] FHT A A E JEIATH(Allgeier ef al.,
2019, Kwak et al., 2020). H A3 Y42 207 §-350] AFAH S FHANA 2= A
g3l FxEAA LHEHe A #AEY B dFdAe =Rt 2420
(Glyptotendipe tokunagai) %= ©|-&3td A2 FA A 4HshA] FFE (P4, L&, 2
AstFEAE ASA 9 R0l WE H4FA, LEFTA, L E4ESHE B (AOP; 05+H,0,,
UV+H,0y)0l A 9] 2wt 733 €9 28435t 548 Frtetdth €438 2 3544
ol 4 FUHE P2 (Aol E A4 EF; NaOCl 11.2%) 5% 72 10ppm(CT 100;5 =xH
A2 100)0 A = 27 52 F Aol A3 G v XA E3H 3, T3] 20 A
o] H7}HE 98l LE =< 1,000ppme ¢ Al, 18AIF HE o) AlESIAT L= HEFTH
NA = FYFEE 0.5~3.0ppml A 15 HZAITFOZ MEEA A S v {32 AHEA Fsk
O}, 3.0ppmoll Al F7He] HEAIZIFA] WH-S-A|Z] 2243t B T F-F52 AEI A S
FQ13tth UV-H,0, (AOP)Z A & #4384 Y5 E(1~10 ppm) 2 H F A ZH10~60
Bl A 2m §502~3%)2 54 2 Felo Asrt gl B A= A5 A AHS
TR A8l 3R B3R Z2AuT §359 AHE e A S B A2 AFA £ 7he A
ol = 2T F5H4 22 2PYE Ao EZS FIE] R F2 /2 AE57E A
o|t}.
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ArS st S AElRITA
A gOfstn SETstT
MSOISIL AD|ASIHCS SEEH2EE

FHAANANE FTESELLE FHHE TEEY GAHAL FRE FH O vio]H 2 59
BAP A EA] 2T 7Y 22 AP A EL A58 Y5t 383 == E8)FQ U
o] &= Ut} 35HA PP O 2= A3 EA(Cl), Aot 24U EF(NaOCl), £F(05)
< 883, S A PHOE= o T WE & o] &3 21U HIZ FREA 2
W5 5o HAHAA x5 HHA F, AN EAVF A FHIL A5AdA L A5 &
S0 g =] AX I Yot ZuF2 A E 98l 71 &0l Aol A FE A5t
T ASAEL ELFEEE W =E 7|00 B85, ol G4 FFEY H2E, S
FAHES F7HE 2T 5 Aot o] o] ¥tstod o] 4B FAF(CIO)E RS FEL FS =
Z 7|00 AR Ao BAES AAGSA oy BEEFol ¥ EUAT sREE &
#H A Aot B AT A= 2w F(Chironomids) S th A 0. 2 o)Akl P A2 A=A 24
9] o] & 7t A S HUISHAL 71 & AFA| o o ZN Y B-E Tl e Aol e ot
W i=g
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o] 4+8} % 2~(Chlorine Dioxide, Cl0,) 1944'd 1] 3 Lpololrle} Zx 4 2] Fol A 4
FA Pl ALEo A=A = 4 A| 2 A AR EH U o] F o] 45t A7) v g of,
TZol, vto]H 2 Az AT} U= AL E AHAHA I Fopol| A A+, A, A%
4 T Foll AHgHA ALt} EvtES 7)o A st 7S AR 7= A
SEH A 11, SA A= |, HA| FAA] o] A4St EAE o] &3 vlo]g| = AT FA
W oA A AFEE AT Ut o4 HAE ©]| &7 A7+ W Y B Erto] E(Methyl
bromide, CH;Br)2] @3} o} 3] & (Aluminium Phosphide, AIP)2] tf A &5-A /LS 23]
gERom, EH O E B o AZFALE =017 f8l F8 AAZM TS WA sl A+
st 18]l o A5 HAE AT AT E I Fo Ao F8 & Tl = gy
W vl £ o] 8okl o, st o] A9 &, 15, M 7], A5l ol 27 7HA| A%
A7 QS S 4SS 28l 3 o] A4Sl A AV H ZEE B3t A7 IS YF3)
o, oo g 53 E SHATE vl F, 20|, 8t 52 HI & F= dEH ol A&
O|ABlHAE o] §oto] Ao, TAAZY EHRE FAsUTH T, o|4HsH A
7t2=A g & o] &3t agnte] Fo|d ARE FUMAIA vt AZA Skl thd A7t
AP =AUt 2231 o] A3 FAE Tt Artol #EE F o] A= AAT A S
gttt o] A o] Al H A= XN AFSAE FF ATES T3 3 FH 2ok
A o]4kstd A7 AHRE A O o 4 E oz
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2|2 Hetof| ThE FoH AU A=S KLY T AW Y

HF A T2 45, BE} AWML S22 Aol M43t= g P sl =77}
HAA o2 A A| 3L A3 A o] FANT 2R/ FFENY] EHS ALY ol F I AH
7F B A ESEH = WG LB 2w 750l A H o vigAEE gt s BT S
ARt A o] A5 A2 T ol s ARG LA oy, I AFT U
of 78 E A e¥gkar, B &R ARt o] FHbE A 2 FE oA H7F A F 2pdol A 9] o
TR EE 5L AMYo] I = AAoH. & A7AES Il At Ass 72
of #jst= Td RSl R BFal] AT S S} AHVIeS AL sjxe =40 27
SAFTH oS Frhet, ASS A/H 7 R A A BLE 7 7ol =S AAE =
F=2 A5 . o] & 24 fldA T AR AR ERE 7R ATE 31
SHAL T 1 AS& A E8Q] B4 R ATASS 78] = R AT AL 75,4
S5 AEA ASES AT AN ASAEA AP A =d 75),2. A5S 32 39 A
Sl MEASFT Rz EX ZUHI Zle /M, AsS R dlze EX U9 7<
RICT 7Rt BYH P 7€ /8, A5 A9 AT A 2 #38 77 A, s z=0
A} A IYFT SAHA R AD), 3 AT FIE AG H FIH 7€ WA SS AD/3
7FAE 4 R ARG A ZRH AL, AT s 2e 2 AN Rz g &
A 718@RH AAD. HFH 2= 7| T I E T3 At ASE FEa]] S +&
AL AHA BE L GAFH olP 2 A% W7 &S st g
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[&=gP?, ds, 230, Holg', 0|%=?, A/, oA, HAE!
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2Zeltistn Wstugstnt

2 dTAMEATE RAlzE EXAY AN 7€ /ME e A8 sz X g 9
B ATE FYsIAT ATAY L Fal F4 sl AXT | FTHALH A2 A Y 20m ©]
5te] Hal FANZA FH FTANEE s s =FEl A4 7 874U ZUEHF
Aoz dAsAT. sl xzs £X gt S8 47 ndd = 94 98 AR, BEY &%
A7, SEAZ D FFFE ARE o] &5t PSR I 4 S AASHAT s
EUH Lol & WP AT AL olv A =R/ £ 54 L T LI EF Y
NYFOR e EFRE ERF O E EREALA AT AA oW A= Geoeye-1 (50cm
7 AdE) A898E AHeEen HA o g g ATE A8l AEZEHEH A
B 7S 0] 83 A7 A IY R viA el whE FAAdo = s L7/
SE2AGEYHA AU ER 7 718 S AHE ST &7/ 23 471 9] W E(NIR, Red,
Green, Bule)S =57 AHE-3 2347} 718 B & =71 £ YElstom A 72 4 o] ® 9ol w2}
oF4] © 2 Blue, NIR X+ Blue, Gren, NIR 1= 23o] AT 7102 oAt 2417 2
F5Y4E o] &3 WY AFE FAYHRGB)H CTDS} 71 gb7t A2 Aol & F
& TS AR B 7Ivte] slxe EEE 9otetaiAt 5t RGB ¥82] A <
TA o] Al s 2 £ gofo] 7tEsitt I A v AA BER
FF3 A E AR S AT PP} 2 AR o] AA A A H G E sotet
o 2ER %L ol &3 9 7= GE e A A AF 743 4F(watercolumn)
A5 54 & ol &8l sl 27 £X AXE Aotz s A7 A G FFHIAAE
71402 BHEEF] F& dFet= Al FT LR A7 HFH ATk AY A A
o FAH FFE A HnF A3}, A7 A G AAstE A 2R FE ZAAG AF
HGFE A FF o] EAstE Ao yetgt sl =/7F YElue At s tF-
£ A 5mol ESd it Ao oA AAsta s =/ Aol F2~4m=EA A
oz Ak do)7} 3 s 2{F7F AAstE ALz AT A T FeE 3
Z7F 77 A€ FAT A3 HE Y o= vpobd A4 {7 o3 919k 2 A s AT A
A Wste] sl 2F AN S Al 487 9¥ AR E v ud A3} 4 ARANAE HZF/
b A A st i, 9 AR 2R U A fle AL FUFHIUT
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s23Al(Mesocentrotus nudus)2t 22K Turbo sazae)?l
AAIE H|n (AUAE)

MAYE?, 12

"SR YnE Y| S oty APAIE
g et o T i amior e P e s RN

AZSL At A Hol|A sl xateo] AEET A3 EF{IF ATt vl EH
WA o Wele Yo E 84, 8184, AEEH 2Rl F9 o 8l o5 EA
st AoZ dHA AY. A 8 8% F A FE HAo 9% AE2F AFHEo
As5S Ao F8 Ao E dHA oy Ass WA AHe EA wet 11 81lo]
Z}7] & Zo® BauEil Qloh HZ 7SSl od 245l Y3 Fa At A=
= A9 4t A el At F8 FHETR] A2 (Twrbo sazae)®] AAA 5 2
B3 At 8 $HFA T A(Mesocentrotus nudus)2] A2 A ZFA47F R aE 31 Q)
SHAIRE, E8l At ASS % 8] g4 2 AF A B 3l A< 8 24
TEY 2F Aol ASS YA vAE FF AT AT FFolg. B AF=
ZAFEY EF Aol T A AmSo vAE I AF AT o=
mesocosm system< ©] 83l F3 AL A FEL F8 FHFTA FEA8AL) At F
2o & HA4E A3 E B4 Y. 5284 A@NAE A3 A HolFF glol Z+zt
o] APFL(5C, 10T, 15T, 20T, 25T)ol A 583t X & A& &4 AP A-8-3}
Aot 27| Ao T4 3MAE SHE APFEed A B F gAnt
(Saccharina japonica) 10g< Ho|Z FF3 F 24A|7tvlt) Aot S5 2ol & F3
AAEE AEsIAT 24420t} 7)ol FFE TOARLE A AS L 2L OARLE
FTastHRon F 593t HAE WsE B4 Y. &8y HA4E 4L F2484A4A%
Y PHoE FYPtt. FZAALY A EL F20o] el net Frhste 15C
9} 20C oA 0.01g/g/dayE 7} =gkom 25Co|A AFMA e HAILA §HA 743

2 HAAES B9 &8 HAELS F20] s wet Fristsa 25T oA
0.087g/g/dayE 71 E& AAES BYon 5CoA 714 & 4 EL Yelyt =
< AP F20A FZA vl&] &gte] HAEo| Fhom F2o] Fedte wet 1
2ol = F7Fste] 25C oA 713 & A4 E Aolg Uellt # AT F38 AtelA
A2k AR &4 91 AAEE FI7HE 13 W FEAAAN BlE)] Aete] o] d=
F AHEo o 2 9FS 13 F IS UEoY 53] 0| AeE8FE I 9F
s AZ F ASE AAET
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B AFgANE Faf A A 4% F2 37 AR} YANE JE S Prista
ZF 3Rt HA A Fd T8 37 A dFES Friskr] 98 20109 F-H 20219
A 9] AUBFASHENSEEPREL, KOEM) A8 T Fl=Z TFEIXHTF T
) AE X FEEIALEEH FYE 20839 ARAJMMA 527) AH F 443 &
718 2524, 549, 84, 11¥9)E 4331, E4TELS T2, 98, pH, §3444, 9
Y (DIN, DIP, DSi), 5 4-a 9} 237 A4~ (Water Quality Index, WQI)©|o}. 12|31
A5 T8 AP ERQ TFEALA 27| EA Faol2 R BF{FEH =71 VA=
FEFS FHotslr] Y3 dUdd vE FHle AP FE AT FREZ 4¥TF=
AH AHTF EAFE 80T A 48A1ZF AZAZ] F 10 pm A Z2 2 1,000 mg/LE F5
£ ZAT g2 &80 3 AAA 500, 250, 125, 62.5, 0 mg/L(NZT) 5% 73
o7 FRINI, F2ol2FE AYTE 8OHET), 7.5 7.0, 6.5, 6.0, 5.5, 5.0, 45 &
T TR FEIA APTE 2ASIAT A5S fd Fo3HAA B AHREE
B ¥ §4e Asy 3o MY 5571 ffalxFe HA 9 gt Bl
FEFS "HE AoE EAHULH, T A7 AT Arlde ddde F38
TR A ke 8 1A 2 F e ASE FRAFHIG. v E Fal AtH
Al AHd3kpH), §&4ATE, FHETO F9FL v AR EAMY. A3 o
JQAYER] TFHALY FAHEL pH 6.0 ©|toA F43] dAstdor, FRHEdd =
ZHAE AT 250 mg/L o]FolA 27 AR oY 2T FEHE Aol= g1l
B A et EAA L FA FHEL pH 6.5 oltollA FHsA ZAasEeH, 500
mg/L °)’d BHEZAETZAA SNE 717 = 43 ZasiAT. 8ok d, A
LAY ARJAL w9 sl A sty F2 F U9 87 A wstE AT @ A S
T AT, FE Ads g fFeAEF A4 R ASS e 2T 52 s
AAE FZol T8 4 AR HAT, FaE At Fhol: ¥ F{EH 271 ¢
FTAAA S 271G VA= FFL vHE AR ddHn
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Marine deforestation leads to widespread loss of ecosystem function

Ju-Hyoung KimP', Matthew Edward®, Brenda Konar?, Scott Gabara?,
Genoa Sullaway?, Tristin McHugh?, Michael Spector?, and Sadie Small®

'Department of Aquaculture and Aquatic Science, Kunsan National University
’Department of Biology, San Diego State University
3College of Fisheries and Ocean Sciences, University of Alaska Fairbanks

Trophic interactions can result in changes to the abundance and distribution of habitat-
forming species that dramatically reduce ecosystem functioning. In the coastal zone of the
Aleutian Archipelago, overgrazing by herbivorous sea urchins that began in the 1990s
resulted in widespread deforestation of the region’s kelp forests, which led to lower
macroalgal abundances and higher benthic irradiances. We examined how this deforestation
impacted ecosystem function by comparing patterns of net ecosystem production (NEP),
gross primary production (GPP), ecosystem respiration (Re), and the range between GPP and
Re in remnant kelp forests, urchin barrens, and habitats that were in transition between the
two habitat types at nine islands that spanned more than 1000 kilometers of the archipelago.
Our results show that deforestation, on average, resulted in a 24% reduction in GPP, a 26%
reduction in Re, and a 24% reduction in the range between GPP and Re. Further, the
transition habitats were intermediate to the kelp forests and urchin barrens for these metrics.
These opposing metabolic processes remained in balance; however, which resulted in
little-to-no changes to NEP. These effects of deforestation on ecosystem productivity,
however, were highly variable between years and among the study islands. In light of the
worldwide declines in kelp forests observed in recent decades, our findings suggest that
marine deforestation profoundly affects how coastal ecosystems function.
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Trophic niche and food resource for
herbivorous benthic invertebrates using stable isotopes

Min Gu Kang®', Jong Hun Kim', Dae Won Lee?, Hyun Soo Rho', and Joo Myun Park®'

'East Sea Research Institute, Korea Institute of Ocean Science & Technology
’Marine Biotechnology & Bioresource Research Department, Korea Institute of
Ocean Science & Technology

This study aimed to identify seasonal and latitudinal differences in benthic food web
structures along with southern and eastern coast of Korean peninsular using carbon and
nitrogen stable isotope analyses. Benthic invertebrate and macroalgal samples, and sufrace
seawater sample were collected from two regions (Tongyeong and Uljin) during the cold
(May) and warm season (July-August). Muscle tissues of benthic invertevbrate, plant tissue
and particulate organic matter (POM) which was filtered from seawater were dried for 48h
at 60°C, and then analyzed stable isotope ratio using IRMS. Common herbivorous benthic
invertebrates in Uljin were Turbo cornutus and Mesocentrutus nudus, while T. cornutus,
Hemicentrotus pulcherrimus, and M. nudus were the abundant herbivores in Tongyeong. In
both regions, benthic invertebrates showed much higher stable isotope values (both carbon
and nitrogen) than macroalgae and/or POM, indicating that the macroalgac and POM were
the important food sources for herbivorous benthic invertebrates. According to isotopic
mixing model, the proportion of macroalgae in the diet of T. cornutus and M. nudus was
higher in the warm than in the cold seasons, and higher in Uljin than in Tongyeong. While
POM were not direct food sources for 7. cornutus and M. nudus, but contributed slightly to
the diets of the two species. Further studies such as gut contents analyses of benthic
herbivorous invertebrates combined with the stable isotope analysis can enhance our abilities
to evaluate impact of grazing by benthic herbivores on benthic macroalgal abundance in
Korean waters.
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Y TS A 3Th =3 IPCC RCPs/SSPs AU 2] 2. & vl O 2 3 7| $d3sl A& A E
ot EWES A v v E A4 QL3 S8 5 F8 EALS UG R FY
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MESSAGEix-GIR, GCAM-KAIST 59 23 & 7 Esla, 715 2 37 979} 3=+ Ed<s
3 A 2"l o] M3t A3 A AR

WA A A} E-mail: ecology@korea.ac.kr

71




S7-2

Eco-friendly control strategy of harmful algal species
using aminated adsorbents

Sok KimP'2, Yoon Hwan Park?, and Yoon-E Choi®

'0OJeong Resilience Institute, Korea University, Seoul 02841, Korea
Division of Environmental Science & Ecological Engineering, Korea University,
Seoul 02841, Korea

Harmful algal blooms (HABs) derived from an overgrowth of cyanobacterial species, such
as Microcystis aeruginosa, in a precious water resource became a critical environmental
problem because they can negatively impact the water environment and human health by
discharging toxic substances. Various water treatments have been applied to remove harmful
cyanobacterial species from water resources for sustainable management of safety in water
resource use. In the present study, adsorption technology, recognized as a promising,
eco-friendly, and feasible water treatment method, was applied to remove the harmful
cyanobacterial species M. aeruginosa from the aqueous phases. We hypothesized that the M.
aeruginosa cells could be adsorbed to the positively charged functional groups on the
adsorbent by electrostatic attraction since it can be negatively charged in aqueous phases. To
confirm our hypothesis, various aminated adsorbents were prepared through the composite or
surface modification using amine-rich ionic polymer polyethylenimine (PEI) and applied. The
aminated adsorbents could directly and effectively remove at least 80% of M. aeruginosa
cells without cell lysis or destruction during treatment. The cyanotoxin (microcystins)
released from the M. aeruginosa cells could be simultaneously removed by applied
adsorbents. In addition, to confirm the environmental safety in the application of developed
adsorbents for HABs control, the factors for water quality, including chemical oxygen
demand (COD), total phosphorus concentration, and other discharging materials from the
applied adsorbents were evaluated during the cell removal process. Based on the results, the
adsorption strategy is an eco-friendly and feasible way to manage water resources from the
threat of HABs.
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2 dFoNME FU FAAAA A= Al 7HA] F71E5E A, BA, EH)o] £
HA A 71FHSH(LXE=/SHe 2 §ARE 9 o]lF T T3 A=l HIE A
A7 H o2 PrIFgoEN B4 &S AWT F Je 7Y 2FS AAFAT. &
7188 BEY A 71F 125%E ZF L E| AZsta 3/MY, 671 €9 aging & ES Al
5E AFAFAT. 7715 £ oS HIEtr] A8 @49 A3 AEE W 7HA &
3] (very labile(F1), labile(F2), less labile(F3), non labile(F4)) 22 F23lo] A ekatgct. &
7189 713 A=+ HAF Ao EUL 400g A 14937 15, 25, 35C =7
olA CO, fluxE A3 BAEF e HalE AT 29, A9 A X FE= 6
ML aging 71t F £ Ao|7t YebA| sttt EH Ao BE MY F
F13} F27} A 2] A 3Rt 242} 76.5%, 42.1% 2422 H, F32 28.5% S71siAuth &4
o] #7138 A=+ =T, BA, 1 AHYFdA 25 F5(15, 25, 35C)0 wet ESF
100gd ©471 8-40mg w3l =, EH A7 25 Aol Wt 21-90mge E F
Hj o] EaldFo]l Bkt Alte] WE {frIES 3 £%(107 day')E exponential
modelol|] thdsted A4ts A3 35C 7oA EH]|(1.95-8.53) > &4 (1.53-2.45) =~ HF
(1.56-2.38) £ 2.2 =} 53] EHl& FA 2 7(1.46-1.59)° vlall oF 5u] o] &l &
E=7F =94 9t A, BF AT 6719 aging 71X F &3 £E9] Zol7} YE
A 2t 670199 aging 7I3F F 3l £E9] Ao|7F YEIUE ol fre, A EY 9
H3lE nlg o 2 A4S carbon management index(CMI, 842 £3) 7154 & A F3}3
FANE AP & AU Hu] AT cMI= A AF 157914 67§E Zell 1152
ZAa&sted, ol ¥ i S5 2 HYlY SH02 9 72 WellA &3l 7t
ol Zad Ao Z AsdET v 67/ ¥7 B3 59 Aol fld #A9 vF
CMI+= W37 itk wetA FF 1270€Y o)/ aging & AFHAT ARE vtEoZ F7}
A7 28F Aol
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FAA EF 4 stE AAA A9 AQ 8ol 3| 7H&stE 1 o 53], =39 3
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AZ AN 2" o] 5 F=F(d Z5F9 &% S (PNEC), PNECS] 50H), 10081, 2008}, 500uH)2] &4+
FTEAS IR F MEIF A 2D W ESpHY H O A FF S F7|HoE RUHY
AT & 55 T HE st ¥ o] TALE, B A I G AL EA o m A= g
FE QIR = v 232E A 2H o vAFE 84S B 7H8E7] 93] bait-lamina A
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FoatA SAHEHJLH, olFox ALEst FstA =& dAEL IS EAUTH
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A 8o ez H W JNA Y o 25% = Al SHA A Eo ntE A4S EAT HEREH A
A Gde] AAakF-e PNECS] 50 - 2008 F =0l A tZTof Hlste] F7F8F] & 7H(287 -
388%), filled grain H]-&-2 2.3 8 7+4381(55-73%) E¥2] A it o] Tasie= A S
H 3o}, Bait-laminaE ©] §-3F E F| A5 &2 &4 -2 PNECS] 100 - 5004) of] A o =70 1]
3lod ol 3hAl AU TH24-33%). - AT A= FF F4A A3 E A EY
ol g & Hrteta, ¥4 A EG A A YA FES AT V2 ASE Ao 2 )
= R20=3
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ArEEQOIA LY AP EEEALO| miFo| YR MY, Q= & U|X|= FEF
0I3{7|P", 2132

De{Cistn 2| A AANTY
2]{cstmoystn S AYE 2 8t

O3 QI &%, 9437 7153 87 ¥st Fol oste s3S AV nd &
AEH ol A Hdo AGARE 2] HUo] o|Fo Y. EFFA oF
e 2 B BFE AAste WA KRG AHstal L Held o]FojA = 9]
= AA 5 PHOE e BEAdR A 8T Qe 7ot B dFoA = $E
vgtoll A 2o BAE R ste i HEXRA AE DAY EYS dde=
A-A A AT 20709 28 AE T ALAH T e 7R 194 I E
o] a+F, 1dA o3Il HEE X{3 EFFTAE FT Tl wet DA} A AA,
&, €8 vAE dFE 16578 AME F3te AT EFFTAY A
2 %&5-2] biomass®t 2 EF TFA S ASsAALY EYY f7E, A4, A FFdde
2 FFE VA A Rt WA E/}FAL MYe i &8 ARV He EY
U &2 ZA A= urease activity, phosphomonoesterase activity 3 ecoplateS F3F T3
B4 4 EFA EFFA HAZTF dHIE FsTS AN, 53] AES X
I EFTA A TAA w2 EHE BHUAT 249 Q19 L 47 13 EF
ETE BAstY Yo §, 12 Fakde EE EFFTA A7 viA T g
2 AL fEo] ZAastAor 165 Aodle 1A A& TAV TFHA &L EFF
2 Aol At Foljk A4S BT BlA T o] b A8 §F Aol ™
8F ol A MM T AL FEFS 356 mg pot'UH wete] TFEA AT A
2 FEFS 4067 mg pot' 02 EFF A gFo] Axr FEE YAFES &5 UM
o Qo] 8F2 8,12, 1657AA BEF 134 EFFTA/F 23HA & EFFTA A
YTolAE Fog H3lE Holx Fka 13 EFFTAV £8H A FoAM= 79
g 29 ZAE BAT 1Y F= Aol7t 71 Zd 165 AolA HIAE T QA F
Z%F2 0.18 mg pot' oA Wt 19AS £ EFFTA AT A FEFLS
0.047-0.056 mg pot' 2.2 1'dAYL X33t EFFA A7t Qe &S FAFS &
F ARG B A7 FPuete] AYF S 7o Rk AL B A 7z &
52 82 7+ de Aotk
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2 d7e B2 2 A45E S 1L, 7H 283 E90 ©E AR FAke] o}
2 HEo] A ¥hgE& 73 FYPHGT o] E s AL 3 25 A (Y
Z, 3°C $7} 6°C 7 x 3719] A4 AW, 7HE, F9) x 37] ¥9rEo] A (1.5
m x 1.0 m)E A3 20213 495 8L71A] I3 7|13 4L 25 20213
49 Z} A3l 302 g9 AU FAE BF5HaL ¢ o doprt X HA] S o
VA ol &l jF W FA ol JFE FASHY Hidold g, oSS A4S o]
F 2021d 9€of] AP T W HES ZASIY Wolygdd AEES AArsta B&59 A
HSOISAEE, SASEE, ©3JAE, T 854 F3HS 489 ES 39 2
T 9 EY FE FFo] S/ we HFdold (Y, T + EFE 2ah7) {5t
A Z&sA=H, 6°C S7HEF A T425.7 £ 04)0A4 71 @i, 25 i E2+7tE A
27383 = 0.6 22 7HF =AU HolgL2 2% tl=Fo vl 3°C € 6°C 7O
A ZyzE oF 0.9%, 1.2% &8t AL, 4 thxTol vis] 7t= A TFolA <oF 21.6% 7
A3t HolgdFd EE (%)L &5 E2+FF AT (982 + 1.8)°A M %o
¥, 6°C S7H79 ET(255 + 2.6)°A 7Hd it B5e A w3 7 A
of AT Folg zto]lE RI=H, 7 FHEE, SASEE, &FFAHE, F 3542 F
F A 2Tl vls 7HE ATl A A4 oF 13.9%, 10.1%, 5.9%, 9.3% 718
o A EAQA 1 2EY e TR Wolgs AN F o, 53 & F5EF
T 12 2EHAE Y9 AFE 0SS ASIAA 2L TAE YT F
O EY T8 28 A A& JFA 71BE BEs] Y8 dE54 S St
ANZ1™, 2 A3 FFAE 4ol 71 5 Aok B A7 A 3 714 @40) A&
o] ol 2 AJg] 3o v X = FEFS FASII T IE A EAET] dF
2y Jdo] AHAEsA 82 ZoE AGHAT.

*E AT FEATATS] 72 TAY AEEFE THATLE L YEe .4
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HEE F23(Hibiscus hamabo)2| &3¢ &/dEnt EYEE W XIsts: SANMYHS

2R, 4g3, o|yul', ZEM?, £98
| Deichetn B AENB L
2Je{cetn YHAAATL

PIAEEE FQ SGA2AZT F sholn, 7|FHS o wet PIEBe] EX WHol
F71d Ao 2 qFHY. 28y el A WIEE A™E FF @i &3
/I A= ¥ E vyt ok, B A R IE2E 73] FI(Hibiscus hamabo)2]
AF= YA 427, 3=, A4k Av)olA BIAAH ESEEF 191 43T ES
of AZE gAHFE ST 2022 SELFH 9€71A] € 1534 &JJAHES 53
A, 49 7EH 10¥7HA] EXEFE FAHSIAS. 183 0-10cm Zold EY A 5%
GH5 AEE AFHS T BASAY 47 A, HE < FEH E(umol m? s, BHF+E
TS A9, 3%, A4k, HAvlolA ZHZ}F 5.46+0.5, 6.68+0.5, 7.61+0.4, 5.91+0.5 5O =
Uelgron, 9EE A 1t 79 Aole /it B EFZF(«mol CO, m? s™)
L 3tE, Ak Yulo A ZHZ 1.65+0.2, 3.32+0.3, 3.58+0.5 SO & 3= oA f231A =
S AoE Yyt =3 EY &@AA AT (ton C ha')S 3t=olA 30.1+10.4, A2l A
29.8+3.4 50131, YH5 B2 A F(ton C ha')S Y, stx, A4 SdulodA zZ+Z
3.240.5, 3.0£0.4, 5.7+1.1, 2.9+1.5 T2 YEYT 2 &FAHES B & &
FE ZAE 35%)NA A2 H. tiliaceus®] <FTAREGIHET A JEREH,
ol Y128 £33 EC] Q8 57} S5 we ZasE A YeErd

E AT Ay} 22 Aot} 2] EUSFL oldd W12 Bl Kandelia candel®)
ESIZF(1.)ETG 51, 3820 I35 S2AZF L K candel®] ST S2AZF
(149 BT A4 YelRTh ol & AF A7 AFsEHe 4971 A9 i, 2=
3] IAFWIZHP Hlste] YPFo] A FHHAW] WEFo2 FHHT & AFE
TY FWIRES B4 FHE Hofsta, 2BV 7| FSe EFAEE Alo]o 4T
Zk-go "= YEFES TR Hol 72 A5E 89 ASE Jddn.

B AT @A TAGY 7 2ATAY ALY THATL YT g
AZA A TYA(OIJER) L] A Yo 2 FHFFHAFUTH
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QA E T @A2AA T g A7/ AP HJAT 71 FHS S, A= Fd 53
T A AL T8 Ax HI J o, FA AT} 7HA AL 21-"* 7153 7HA &
Aoz Prist= Aol TRF B AdFoA = 52 AEA Anjx &01337P‘ﬁ(Rap1d
Assessment Wetland Ecosystem Services) S ©] &3t 3738t FA I A Ho|HA FALZ
FARA ZIEA Y FAZ FAZA A Ao AT AGEFAE G2 52 AejA 7t
A Fshe AR 28 THH 0 E Frist At A YA 7 Al g3t TR Al =& A H
A EA o mpe} FEste] Uit o, oldf Hrt A 5= 58 HAEEA, ulf- FAHF o]
(++:53), 38 A o] (+: 43), BF(0: 37), o] o] v H]FH—: 27), o] o] AU HE &
o]9](--: 13), B7F A1 A F(03) T2 ARSI & AToA = BFEFA & AlgeEFA
E Ao E AP ILE T3 o, FdEA & AGEFA 7 AlEsheE Aul g 23
S 2 HristAth @3 HA BRI FA 271871, /e, AFFu], A oA 5ol 425}
e, B AT A= AIFA G ALGEFAE ol &3t ol 548 2/ AR RAE
A 7 ZAEEAN EE 7T ACE #ddAY,

AT E2021 95 WSEY QYO R AT A G XYL ol TP H V| =AT
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BGC-MAN 217g2|gt @&jo| 26 Al X8 Gl oM wtot

&£235P, Stepha A. Pietsch?, 42|’ 0|73

"DCfEn 232l Y| AANRY
22 S BAIAHEA AT
n2CStE BHAAEB S

2 AT A3 EY F 32 Biome-BGC(Biogeochemistry) 28 S = 4-3-&
A 2=l &2 A - Ax(International Institute for Applied Systems Analysis, IIASA)o A 7] A1 gk
BGC-MAN(Management) =3 & 53] A&st] AejA A4 (Net Primary
Producrivity, NPP)2 37}l t}. olo 2¥ 9| QA SR 71 4AE, A4 54 AH, A
A AR, #7 82 Tl iz BERE A FF5Ha HIP o] Fo AT AR
9] 7d5-°ol= ISI-MIP #A5e} -2juet 7|34 7|FPEEE A5 9 Ay AR
(RCP 8.5)F st &3t A 544 AR=E 39 A foll= 35 2 Avpd
99 AU (Pinus densiflora) R ZFYF(Quercus spp.) Yw2 ATE FR3A(, &
o] Bgol= FHAC] Ae ALE dEHA A= ] AFE AR L2yF L F
U5 4 & o= T2 HY5-(Acer mono)et Y Y-(4bies nephrolepis) 5ol T A
Ztgo] ol R0z, AEYH HE F AR, 1E, AY UF o AFFER=
SRTM(Shuttle Radar Topography Mission)?] X 23129 8o, EYAHHR 5
9] 73 §-oll = HWSD(Harmonized World Soil Database)e] FEE &8st e 82
9 Agoll= faEvete B9 70t FE Y =9 Yoe aEsiion, 539 A 5o
90 At F-E o]0zl 4t SH 3 o 8<dE 1YY, #4 23 NPPe 739l
202032 7|FOF 3.879-7.169 Mg C ha'!2 =&H Yo, 2100d = 4.774-9.594
Mg C ha'2 =&HUth 2L 7|82 g NPP A4t Ao} I 94LS 7oz
3 A Ao ARk 230 A= FARE Ao 2 YERT ©]= BGC-MAN =23
T AR A 2 d8As \ES Fal o] AFsiA F 8ol teEE AAE
L OEh AP A EAHS BRet S EY Aol T2 NSt FF 2O o=
FA4E E=A94UE Ha7t ok
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MELA| A|AE! QEa) O X0|& HI:
Fuzzy logic2t system dynamics model2| HA| 21'H

2 A7 7158497 iAE A% EAEE 7|2 AT YREN, AEHAE
BEAE e Al2E 2dS FE5te ° 287 7PES AEstr] 98] S A
A2 o]y 9]~ = d(System dynamics model, SDM)2 Al =& Ujo] B33 43528
I e GeFs a0 R Yepd QAR A2 FA4 84 O F&3 &
5 FRH&7] A”g = @AV AT ol & sAstr] s, B dAFoAE HA =
(Fuzzy logic)?} SDM2] A 71WHE /Iddlon, /dd 7|HE U 5 Al=He &
Ao dig 2l A&tk AFA MddE AA 71HY A4 Wi HP He
(array variable)E ©| 83}, 32| =2]e] A3 X F(consequent part)S SDM Uil A T3
st Aol o] HIEHLE Azt 99 WFE T3] o8l SDMe ##AE SET
F AEE 51y, kg o % 3} (defuzzification) WHES SDM 2d o] 7+ 4
JA ATt 20041 3~2019'3 2] U] A YA S OGO = F AbE A5+ ZA 3}, SDMel A
TEE HA =g AA & QA S F dF3 o dE o] {88 282
A< YeER T /iddE 7He &5 S2E8o] 23E B3I AHAE EAS
S P58t o F83% YHESE o]&E F Y& Aotk
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Impact of environmental climate changes on
various biological species
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New application of ulva pertusa as a bio-active dietary
|carbohydrate to control appetite through the GLP-1 secretion

Seonghyeon Nam', Rosa L. Rivera?, Bruce R. Hamaker?, and Jongbin LimP*'

'Department of Food Bioengineering, Jeju National University, Jeju 63243, Korea
2\Whistler Center for Carbohydrate Research and Department of Food Science, Purdue
University, IN 47907, USA

Nowadays, dietary carbohydrate-based foods have a negative consumer connotation and
low carbohydrate diets have become a popular way to control weight gain. But what if
dietary carbohydrate could be identified in whole foods and designed in processed foods that
lead to weight reduction and maintenance, while providing necessary healthy levels of
carbohydrates? Here, this presentation shows how ulva pertusa can be used as a bio-active
dietary carbohydrate to manage food intake and weight gain via the secretion of
glucagon-like peptide-1 (GLP-1) hormone from the enteroendocrine L-cell in the distal small
intestine, which has an important role in the control of appetite. This has multiple
implications for the industry and public health in the design of functional foods and
ingredients to manage metabolic diseases such as obesity and diabetes, and provide insight
into how to resolve ecological problems from green tides by the massive blooms from ulva
pertusa in Jeju island.
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HRCYSR 7| 2R A
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o] Aol A 2022\ A|F A AR AL EE(F), A F FHA), AAZEA B
E5(E) L AFA EF5EF) 54N Ao 23 E o2 4 1 mPF-E F4) 20 m7}
2| 714 €] transect-line?} ¥ T7& o] &5t sl 27 Foll W& A = AHEZ SHIAT
=3 2 F T EAMe Walste] v 5m FA vt FFoA A FA EFE AH F F
&, pH, T &(TN), F2U(TP) 5 5 F 8N FAHSAL. FFTF U 23T =/ T
2 A 2] A 9 7] % ol ©}E} Perennial canopy form (CNP), Annual canopy form (ANP), Tuft
form (TF), Jointed calcareous form (JC), Melobesioidean algae (MB), & Other algae (OT) & 67}
o] 7158 T L& FEst AT AEE AEE 7INe 2 7 ZAA F o 4l w
EdsrdE A 548, d2F TOHYE LaAl2F T IAH S v ws AT 2A A 52
163, 227275 2 T27F 8752 LT F 1305 ] I 7ol =AUt =A A
S 2R/ T e AUALESEAA 77F0l 28 M L d2{F ITEAL S 7
53193, $44HT70F), EF5(65%), HEF(55) €22 YElgt. sl 27/ 3 =0 2§ A
EF ES ANY ST A 103.8%=E 7HE =3k a1, $o14H88.9%), =F5(87.2%) R BT
(72.8%) €22 A=HAT. 27 7| 5F ol 3 ZAA G| |27 TSAAHAZ JA
qM2F TOYE Lll2F AETH YT O JrHEUTH FAH B E S =2/ T
AL AL S8 Fot Aol A= 4ol ZAAFF adstes S BAL
U BEF B EFFd e T4l AAZFF Fodstes Al ol vEsth ol A=
AF= dAgte] T, A, &, B dA¢ks o2 23 i 2F FR-A LB 4 F 2908 F
FH oz zAStY Bl E H 2o Aot WEtA o] AFE AF A=2d RAAY
2F 39 A7 A w3t FdH T AL o] Gl o) & = F e e W3t
€ FTHHoz FES] A 7 2AA AR HHEES AT/

1A A &} E-mail: myungskim@jejunu.ac.kr

84




The endocrine disrupting effects of nine disinfection byproduct
on human and zebrafish estrogen receptor alpha

Ol&folP, Bfg2l
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Disinfection byproducts (DBPs) cause endocrine disruption via estrogenic or anti-estrogenic
effects on estrogen receptors. However, most studies have focused on human systems, with
little experimental data being presented on aquatic biota. This study aimed to compare the
effects of nine DBPs on zebrafish and human estrogen receptor alpha (zER ¢ and hER « ).
In vitro enzyme response-based tests, including cytotoxicity and reporter gene assays, were
performed. Additionally, statistical analysis and molecular docking studies were employed to
compare ER a responses. Iodoacetic acid (IAA), chloroacetonitrile (CAN), and
bromoacetonitrile (BAN) showed robust estrogenic activity on hER ¢ (maximal induction
ratios of 108.7%, 50.3%, and 54.7%, respectively), while IAA strongly inhibited the estrogenic
activity induced by 17 £ -estradiol (E2) in zERa (59.8% induction at the maximum
concentration). Chloroacetamide (CAM) and bromoacetamide (BAM) also showed robust
anti-estrogen effects in zER ¢ (48.1% and 50.8% induction at the maximum concentration,
respectively). These dissimilar endocrine disruption patterns were thoroughly assessed using
Pearson correlation and distance-based analyses. Clear differences between the estrogenic
responses of the two ER a's were observed, whereas no pattern of anti-estrogenic activities
could be established. Some DBPs strongly induced estrogenic endocrine disruption as agonists
of hER ¢, while others inhibited estrogenic activity as antagonists of zER «. Principal
coordinate analysis (PCoA) showed similar correlation coefficients for estrogenic and
anti-estrogenic responses. Reproducible results were obtained from computational analysis and
the reporter gene assay. Overall, the effects of DBPs on both human and zebrafish highlight
the importance of controlling their differences in responsiveness for estrogenic activities
including the water quality monitoring and endocrine disruption, as DBPs have species-specific
ligand-receptor binding activities.
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Relationship between nitrification and methane oxidation on
copper toxicity in the environmental system

Min-Ju Kang', Miye Kwon?, and Man-Young Jung”'*

"Interdisciplinary Graduate Program in Advance Convergence Technology and Science, Jeju
National University,
2Bjodiversity Research Institute, Jeju Technopark
3Department of Biology Education, Jeju National University

Enzymatic pathways of ammonia and methane oxidation are needed copper as an essential
element because ammonia monooxygenase (AMO) in ammonia-oxidizing microbes (AOM; AOA,
AOB, and comammox) and particulate methane monooxygenase (pMMO) in methanotrophs are
Cu-dependent enzymes, and they are evolutionarily close and functionally similar. Therefore,
copper acquisition is critical for the complete enzyme maturation of monooxygenase and metabolic
function. However, bioavailable copper is extremely limited in the environment, and the
concentration of copper above the appropriate level acts toxic to cells. Here, we observe the effects
of the growth of ammonia and methane oxidizer on the elevation of copper concentration.
Methanobactin, a powerful chelating agent produced and released by methanotrophs, is placed in a
copper-deficient environment, and the methanobactin is reabsorbed in a state combined with
copper and used for pMMO. Therefore, in this study, the ammonia oxidation activity affected by
methanobactin, is also identified using extracted methanobactin and co-culture with
methanotrophs. In situ experiments, we also identified recovered nitrification activity by enhancing
methanotrophs activity. This study has important implications for exploring the association
between methane and ammonia oxidation, critical reactions in the global biochemical cycle.
Furthermore, it can lead to practical research, such as controlling the nitrification reaction of
various ecosystems using copper and methanotrophs.
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A study on countermeasure of the aquaculture with
social and environmental responsibilities
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Science & Technology shown from recent SME’s environmental
business : implications for freshwater & marine research community

Namil WonP©

GeoSystem Research Corporation, Gunpo, Gyeonggi-do 15807, Korea

The role of private sectors in implementing many mitigation and adaptation strategies against the
present environmental issues such as climate changes is going to be more and more important. In
the various aquatic environments of river and ocean, living organisms are closely affected by the
physicochemical characteristics of water bodies, and they respond to long-term environmental
changes in complex and various ways. Not only do the changing environments determine the
habitat and distribution of the living organisms, but the differentiation of habitats according to both
inter- and intra-specific interactions such as species diversities and life histories shape the
ecosystem. Subsequently, the elucidation of the ecological impacts through mutual understanding
of the physicochemical changes and biological effects of environmental changes becomes more
important and essential to provide crucial insights for adapting to climate change. Meanwhile,
environmental assessments to interpret these environmental changes and biological reactions have
been performed with various strategies based on recent technological advances. In these context,
there are many rapidly developing science and technologies that SMEs are struggling to make those
achievements new business chances; long-term monitoring systems, unmanned monitoring
platforms, Al-based monitoring & analyses, integrated numerical monitoring, etc.. Therefore, in
order to monitor and identify environmental changes in the habitats, the continuous and long-term
investigation and analysis as well as research-focused works have been often required, strongly
promoting the private sector’s roles for environmental research. As one of the leading SMEs in the
environmental engineering services, GeoSystem Research Corporation has been striving to
monitor the aquatic environments, to analyze environmental and ecological impacts, and to provide
useful information to the citizens through various public projects. From our recent business
experiences, I will describe the latest technologies and tools tested and practically utilized in the
fields, providing a quick overview of the technology and scientific implications of this recent
business. I hope this presentation could be an opportunity for useful discussion and cooperation on
the role of science and technology in SMEs with young scientists and students as well as leading
researchers.

Corresponding author E-mail: niwon@geosr.com
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A study of algae forecasting system based on real-time AloT
platform using hyperspectral sensor

Kyoung Jin Lee®, Min Seok Song, and Chul Woo Park

Engineering Business Division, DONGMOONENT Co., Ltd Seoul 08377, Korea

Green algae measurements of major drinking water sources are made by sample collection and
analyses in the laboratory or water quality monitoring station in the field. When using
hyperspectral imaging methods, it is possible to measure the surface of the water section and has
the advantage of monitoring the whole water segment. To apply hyperspectral imaging data to
algae monitoring, a comparison analysis of algac measurement of the field points should be
performed for qualitative validation. Currently, monitoring applications using hyperspectral
imaging sensors are mainly in conjunction with aircraft and drones. This study is intended to
improve the accuracy of the surface unit measurement by fixed location operating in a continuous
area. In recent years, the development of IoT, ICT, and Al technology has been increasing in
real-time monitoring systems. Thus, it is possible to monitor green algae for a wide range of points
through hyperspectral imaging sensors with the algae measurement of the real-time water quality
measurement system. And advanced green algac management systems are available through the
Alot platform using short-term predictions. Also, it can be applied to solving other environmental
issues by securing the analytical/prediction technology using hyperspectral imaging data. It is
expected to accomplish a rapid response mechanism for the protection of the environment and
prediction of algae(green algae and red algae) using hyperspectral image data.

** This work was supported by Institute of Information & communications Technology Planning
& Evaluation (IITP) grant funded by the Korea government(MSIT). (No. 1711152970.
Development of alage forecasting system based on real-time AloT platform using hyperspectral

sensor)
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Effect of light reduction on the cyanobacterial community in a
mesocosm experiment at the Nakdonggang River

Mirye Park, Suk Min Yun, Daeryul Kwon, and Chang Soo Lee

Microbial Research Department, Nakdonggang National Institute of Biological Resources,
Sangju-si 37242, Korea

In order to identify the effect of light intensity on the microbial community structure of
cyanobacteria, a mesocosm experiment was conducted from August to October in the
Nakdonggang River under the different light condition. Light-blocking films were used to cover
acrylic containers as a experimental group in the mesocosm, while acrylic containers without
light-blocking films were used as a control group in the mesocosm. Various environmental
conditions were recorded using a multi-parameter water quality meter. Samples were immediately
transported to the laboratory and filtered using a membrane filter with a pore size of 0.2 um.
Microorganisms were filtered through the membrane filter and subjected to microbial community
analysis through NGS analysis. As a result, water temperature was maintained in the range of
23.0°C~31.8°C in August. Water temperature was gradually decreased in September and finally
maintained around 20°C in October. During the entire experimental period, the pH was ranged
from 7.9 to 11.8, indicating a slightly alkaline environment. On cloudy or rainy days, dissolved
oxygen and specific conductivity were different compared to sunny days. In a mesocosm
experiment at Nakdonggang River, reducing the light to a certain level had the effect of inhibiting
the growth of Cyanobacteria. Microbial community analysis indicated that a total of 36 genera
belonging to Cyanobacteria were detected in the control samples. Among the cyanobacteria, the
genus Cyanobium were most frequently and abundantly detected. The genus Microcystis were
detected frequently but the ratio of Microcystis in the microbial community was less than 2.69%.
On the other hand, the appearance rate of Cyanobacteria was less frequently found in the
experimental group where the light was blocked.

Corresponding author E-mail: cslee@nnibr.re kr
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Effect of in-water hull cleaning wastewater on indigenous
microalgal communities

Young Kyun LimP', Moonkoo Kim'"?, Kyoungsoon Shin', and Seung Ho Baek®'-2

"Ecological Risk Research Department, KIOST
(Korea Institute of Ocean Science and Technology), Geoje 53201, Korea
’Department of Ocean Science, University of Science and Technology, Daejeon 34113, Korea.

Wastewater from the in-water cleaning of ship hulls (hull cleaning wastewater, HCW) can
negatively impact marine ecosystems. Using microcosm experiments, we investigated the effects
of HCWs containing heavy metals and biocides on the growth of unattached microalgae from water
and of microalgae attached to plastic plates. HCW samples were obtained using four different
treatments: 5% or 10% HCW obtained by a soft sponge cleaning, and 5% or 10% HCW obtained
by a hard brush cleaning. In the control, unattached microalgae grew rapidly on day 2 (maximum
chlorophyll a (Chl. a), 34.1 + 0.8 g L™). For the soft and hard cleaning groups, however, the
maximum Chl. a was 12.6 + 4.3 g g L, indicating a negative effect of HCW on growth of
unattached microalgae in water. Conversely, the Chl. a concentration on plastic plates in the HCW
groups was up to 50-fold higher than that in the control (maximum 73.6 £ 5.9 # g mm™ from 10%
HCW in hard cleaning), indicating the reattachment and growth of potentially fouling microalgae.
In addition, the biomass of attached microalgae increased with increasing HCW level from 5% to
10% (p < 0.01), although cleaning intensity had no impact. The highest concentration of dissolved
Cu (an inhibitor of microalgal growth) was 130.9 + 28.2 g L. Our findings suggest that HCW
can negatively impact marine micro-ecosystems, with this effect differing between unattached and
attached microalgal communities. Therefore, the management of HCW runoff is an important
consideration when performing the in-water cleaning of ship hulls.

Corresponding author E-mail: backsh@kiost.ac.kr
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Cytotoxic effects of graphene oxide on microalgae:
understanding the mechanisms and influential factors

Jee Young KimP', Ka Young Kim', and Yoon-E Choi®

"Institute of Life Science and Natural Resources, Korea University, Seoul 02841, Korea
“Division of Environmental Science & Ecological Engineering, Korea University,
Seoul 02841, Korea

Graphene oxide (GO) is an emerging aquatic contaminant with potential cytotoxic effects on
microalgae, which are important primary producers in aquatic ecosystems. The mechanisms and
influential factors of GO cytotoxicity on microalgae remain unclear. In this study, we investigated
the cytotoxic effects of nano- and micro-sized GO on two different microalgal species, Euglena
gracilis and Chlamydomonas reinhardtii. We found that different sizes of GO showed different
cytotoxic mechanisms and that microalgal characteristics, such as the presence/absence of cell
walls and flagella, also affected the GO cytotoxicity. These findings highlight the importance of
considering trophic mode, GO size, and microalgal characteristics when assessing the cytotoxic
effects of GO on microalgae. Overall, a comprehensive understanding of the cytotoxic mechanisms
and influential factors of GO on microalgae is crucial for evaluating the environmental impacts of
GO and developing effective pollution control measures.

Corresponding author E-mail: yechoi@korea.ac kr
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Study of the generation of odor compounds
(geosmin and 2-methylisoborneol) in the Han River system,
the drinking water source

Byun Jeong HwanP"?, Hun Nyun Kim', Seon Hee Kim',
Tae Gu Kang', and Sang-Hoon Kim®'

"Han River Environment Research Center, National Institute of Environmental Research,
Gyeonggi 427-100, Korea
’Department of Life Science, Hanyang University, Seoul 133-791, Korea

Paldang Lake in the Han River system is an important source for supplying drinking water.
Recently, the occurrence of odor compounds geosmin and 2-methylisoborneol, in Lake Paldang
have adversely affected the drinking water supply. The causative organisms of odor compounds
have not been identified. Thus, this study analyzed the correlation between odor compounds and
microorganisms and identified the odor-producing microorganisms in the Han River system. Odor
compounds were primarily detected in the Bukhan River system but not in the Namhan River
system. Geosmin was detected at high concentrations in summer, whereas 2-MIB was detected at
high concentrations in summer and autumn. Microorganisms that appeared at the time of geosmin
occurrence were actinobacteria (0.317, p<0.01) and Dolichospermum (0.326, p<0.01) among
cyanobacteria, and the correlation was significant. The occurrence of 2-MIB mainly coincided with
actinobacteria (0.745, p<0.01) and Pseudanabaena (0.321, p<0.01) among cyanobacteria, and the
correlation was significant. Therefore, to manage the odor compounds in Lake Paldang, which is a
drinking water source, it is important to control the appearance of actinobacteria and cyanobacteria
in the Bukhan River system.

Cormresponding author E-mail: tigerk@hanyang.ac.kr and haemy@korea.kr
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Quantification of algal chlorophyll, water clarity and suspended
solids across Korea using sentinel-2 MSI and Landsat-8
OLI Imagery with machine learning algorithms

Md MamunP and Kwang-Guk An®

Department of Bioscience and Biotechnology, Chungnam National University,
Daejeon 34134, Korea

Reservoir eutrophication, caused by human activities and climate change, has emerged as
a critical environmental concern, drawing attention from the government and the public. However,
accurately measuring water quality parameters such as chlorophyll-a (CHL-a), water clarity (SD),
and suspended solids (TSS) in inland waters is a daunting task due to the optical complexity
of individual water bodies, making it challenging to optimize conventional bio-optical algorithms.
This study aimed to demonstrate the applicability of harmonizing Sentinel-2 Multi-Spectral Imager
(MSI) and Landsat-8 Operational Land Imager (OLI) satellite imagery surface reflectance products
to enable the monitoring of inland reservoir CHL-a, SD, and TSS using Google Earth Engine
(GEE) platform and machine learning algorithms. Machine learning models were trained using
Landsat-8 OLI and Sentinel-2 MSI surface reflectance products to identify significant bands
and combinations for predicting CHL-a, SD, and TSS. The random forest model outperformed
the xgboost model for all three parameters in both Landsat-8 OLI and Sentinel-2 MSI datasets.
In Landsat-8 OLI, the red/blue band (655/482nm) was most important for CHL-a and TSS,
while the blue band (482nm) performed best for SD. In contrast, the xgboost model found
that the red band (655nm) was most important for all three parameters. For Sentinel-2 MSI,
the red edge 2 (740nm), red edge 1 (705nm), and red band (664nm) showed the best predictive
performance for CHL-a, SD, and TSS. Overall, this study suggests that Landsat-8 OLI and
Sentinel-2 MSI surface reflectance products can effectively estimate and monitor water quality
parameters in reservoirs using machine learning algorithms.

** This work was supported by Korea Environment Industry & Technology Institute (KEITI)
through the Exotic Invasive Species Management Program, funded by the Korea Ministry of
Environment (MOE) (2018002270003).
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Taxonomy and phylogeny of Korean Aphodiinae
(Coleoptera: Scarabaeidae)

Changseob LimP"? and Yeon Jae Bae®

'0Jeong Resilience Institute, Korea University, Seoul 02841, Republic of Korea
’Department of Environmental Science & Ecological Engineering, Korea University, Seoul
02841, Republic of Korea

Aphodiinae Leach comprises over 300 genera with approximately 3,500 species worldwide.
Members of the group specialize in feeding on a wide variety of detritus, especially animal
dung, and therefore could be a model taxon to elucidate the evolution of coprophagous
beetles. However, Korean Aphodiinae have not been thoroughly understood in terms of their
species diversity and evolutionary history. In this study, taxonomy of Korean Aphodiinae
and molecular phylogeny of Aphodiinae group were conducted. A new species, Koreoxyomus
Jirisanensis sp. nov., is described from South Korea, along with three species that are new
to Korean Peninsula: Agrilinus hasegawai (Nomura & Nakane), Rhyssemus inscitus (Walker)
and Rhyparus helophoroides Fairmaire. Two misrecorded species, Teuchestes analis
(Fabricius) and Gillentianus nigrovirgatus (A. Schmidt) were removed from the Korean
fauna. These results increase the number of Known Korean Aphodiinae to 39 genera with
60 species. Molecular phylogeny using multi-genes (COI, 16S, 28S and 18S) supported (1)
monophyly of Aphodiinae group and Aegialiinae, (ii) tribal status of Aegialiinae and (iii)
polyphyly of Aphodiini and Euparini, as well as paraphyly of Psammodiini. Ancestral state
reconstruction of coprophagous tribe Aphodiini indicated that the stem group of Aphodiini
were largely non-nesters with transitions to other nesting behavior types independently
derived in generic or specific level. These findings improve to our understanding of the
taxonomy and phylogeny of Aphodiinae.

Corresponding author E-mail: yjbae@korea.ac.kr
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Effective control of cyanobacterial blooms by a novel compound
Paucibactin A: a microcosm study

Ve Van LeP"?, So-Ra Ko', Mingyeong Kang', Seonah Jeong',
Hee-Mock Oh'?, and Chi-Yong Ahn®'-?

'Cell Factory Research Center, Korea Research Institute of Bioscience and Biotechnology
(KRIBB), Daejeon 34141, Korea
’Department of Environmental Biotechnology, KRIBB School of Biotechnology,
University of Science and Technology (UST), Daejeon 34113, Korea

Due to global warming and eutrophication, cyanobacterial blooms are increasing globally,
leading to declining water quality. For controlling cyanobacterial blooms, cyanocides
produced by bacteria have attracted much attention because of their eco-friendliness. Their
application, however, is still in the early stages, highlighting the need for exploring new
cyanocides. Herein, we isolated and purified a novel macrocyclic tambjamine produced by
Paucibacter aquatile DH15, named paucibactin A. The response of free-living and
particle-attached bacterial communities following treatment with Paucibactin A in an outdoor
microcosm setting was investigated using a high-throughput sequencing approach. The
algicidal activity of Paucibactin A (1 ug/l) against Microcystis (10° cells/ml) was 86% within
24 h of exposure. Paucibactin A killed Microcystis by destroying cellular morphology, the
photosynthetic and antioxidant systems, and macromolecules. Results obtained from the
microcosm study showed that Paucibactin A exhibited cyanobactericidal activity against
Microcystis, Dolichospermum, Pseudanabaena, and Cyanobium. After 24 h of inoculation,
87.4% of Paucibactin A (1 pg/l) was degraded by photolysis, leaving no secondary pollution.
During the cyanobactericidal processes, the physicochemical parameters of water quality
remained safe for other aquatic organisms. Terminating cyanobacterial blooms by Paucibactin
A accelerated turnover rates, decreased stability, and altered the functional profile of both
free-living and particle-attached bacterial communities. Intriguingly, cyanobactericidal
processes promoted the growth of eukaryotic microalgae (i.e., Pediastrum, Scenedesmus,
Coelastrum, and Monoraphidium). Overall, our findings suggest that Paucibactin A could be
an effective cyanobactericidal compound for controlling outbreaks of cyanobacterial blooms.

Corresponding author E-mail: cyahn@kribb.re.kr
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Effect of environmentally transmitted gut symbiont on life history
parameters of the host insect, Rjptortus pedestris (Hemiptera: Alydidae)

Minhyung JungP, Jung-Wook Kho, Joo-Young Kim, Do-Hun Gook,
Hyeonjoong Kim, Soowan Kim, and Doo-Hyung Lee®

Department Life Sciences, Gachon University, Gyeonggi-do, South Korea

Symbiotic microorganisms affect and determine the physiological conditions of host
insects, which can subsequently alter survival and reproduction of host insects at population
level. The bean bug, Riptortus pedestris (Hemiptera: Alydidae), is a polyphagous insect pest,
which forms mutualistic insect-microbe symbiosis with genus Caballeronia bacteria in the
posterior midgut regions. Previous studies have shown that the Caballeronia symbiont
enhances the fitness of host R. pedestris, by shortening nymphal development and increasing
female fecundity, indicating the potential role of the symbiont in the population growth rate
of host insects. Therefore, in this study, we examined the effect of Caballeronia symbiont
on life history traits of host R. pedestris by comparing life history parameters between
symbiotic and apo-symbiotic insect groups under laboratory conditions. We separately placed
newly hatched symbiotic and apo-symbiotic R. pedestris nymphs on insect breeding dish
provided with soybean and 0.05% ascorbic acid dissolved distilled water. Then, we recorded
nymphal development, adult longevity, and female fecundity of symbiotic and apo-symbiotic
insects daily, until the death of the last individual of each cohort. Collected parameters were
analyzed by using age-stage, two-sex life table analysis. Over the evaluation, Caballeronia
symbiont significantly shorten the nymphal periods and daily fecundity of female adult as
previously reported(P<0.05). However, by contrast, longevity of female adults were
negatively affected by the Caballeronia symbiont, resulting in no significant difference in
the life time fecundity between symbiotic and apo-symbiotic R. pedestris. Indeed, life table
analysis indicated that Caballeronia symbiont did not significantly affect the net reproductive
rate(Ry) of host R. pedestris. Nevertheless, life table parameters of symbiotic R. pedestris
were significantly enhanced, including intrinsic rate of increase(r), the finite rate of increase
(A) and mean generation time(7) compared to apo-symbiotic individuals(P<0.001). Therefore,
our results provides revealed that the Caballeronia symbiont provides adaptive traits in the
life history parameters of host R. pedestris.

**This work was supported by the National Research Foundation of Korea(NRF) grant
funded by the Korea government(MSIT) (2021R1A2C1010679).
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A sustainable approach using recyclable iron oxyhydroxide
crystallization for arsenic immobilization in soil

Yun-Sik LeeP', Bum Chul Park?, Dae Beom Lee**, June Wee®, Eunji Chae®,

Youngeun Kim®, Jeong-Gyu Kim®, Young Keun Kim®#, and Kijong Cho®

'Department of Biology Education, Pusan National University, Busan, 46241, Korea
2Bjointerfaces Institute, University of Michigan, Ann Arbor, Michigan, 48109, USA
3Department of Materials Science and Engineering, Korea University, Seoul 02841, Korea
“Brain Korea Center for Smart Materials and Devices, Korea University, Seoul 02841, Korea
0jeong Eco-Resilience Institute, Korea University, Seoul 02841, Korea
®Division of Environmental Science and Ecological Engineering, Korea University, Seoul 02841,
Korea

Arsenic (As)-contaminated soil inevitably exists in nature and has become a global challenge for
a sustainable future. Current processes for As immobilization using natural and structurally
engineered nanomaterials are neither scientifically nor economically viable. Here, we established a
feasible strategy to enhance As-immobilization efficiency and ecosystem health by structurally
reorganizing iron oxyhydroxide, a natural As stabilizer. We propose crystallization for the
reorganization of FeOOH-acetate nanoplatelets (r-FAN), which is universal for either scalable
chemical synthesis or reproduction from natural iron oxyhydroxide phases. The r-FAN with wide
interlayer spacing immobilizes As species through a synergistic mechanism of electrostatic
intercalation and surface chemisorption. The r-FAN rehabilitates the ecological fitness of
As-contaminated artificial and mine soils, as manifested by the integrated bioassay results of
collembolan and plants. Our findings will serve as a cornerstone for crystallization-based material
engineering for sustainable environmental applications and for understanding the interactions
between soil, nanoparticles, and contaminants.

Corresponding author E-mail: kjcho@korea.ac kr, ykim97@korea.ac.kr
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Multiple origins, temporal genetic variability, and hitchhiking
macrofauna species diversity of the ‘golden tide’
Sargassum blooms in northwestern Pacific

Seo Yeon Byeon®', Sangil Kim?, Sang Rul Park?, and Hyuk Je Lee“’

"Molecular Ecology and Evolution Laboratory, Department of Biological Science, Sangji
University, Wonju, 26339, Korea
?Oceanic Climate and Ecology Research Division, National Institute of Fisheries Science,
Busan, 46083, Korea
3Estuarine and Coastal Ecology Laboratory, Department of Marine Life Sciences,
Jeju National University, Jeju, 63243, Korea

Macroalgal blooming (seaweed tide) has severe harmful effects on coastal ecosystem and
local economy. Golden tide caused by genus Sargassum, brown macroalgae, is now becoming
a global issue because of its serious threats to regional biodiversity. In northwestern Pacific,
enormous floating Sargassum horneri patches in the East China Sea (ECS) and the Yellow
Sea routinely inflow into the southern coasts of Korea under the oceanic current. The Sargassum
parches may therefore serve as invasion routes for hitchhiking epifaunal species inhabiting there.
In this study, by using mitochondrial (mt) DNA and seven microsatellite markers, we determined
the genetic characteristics and traced geographic origin(s) of the golden tides of floating S.
horneri populations in northwestern Pacific during 2017-2022. The hitchhiking macrofauna species
diversity in floating Sargassum patches from the East China Sea (ECS) and Jeju Island was
analyzed. The results of mtDNA and microsatellite analyses revealed the co-occurrence of two
genetic lineages (sources) in the ECS, but individuals of a particular lineage dominated in the
introduced populations to Korean coast. The floating and introduced populations in 2022 winter
had mtDNA haplotypes that only found in northern China, suggesting that these region is likely
to be origins for the golden tides in 2022. In addition, seven fish species were identified based
on DNA barcodes and 13 macroinvertebrate species on morphology, of which five species were
genetically confirmed. The observed phylogeographic concurrence of a hitchhiker Amphithoe
lacertosa with the haplotype distributed on eastern China could provide evidence supporting
the previous hypothesis that eastern China is the origin of golden tides. We here first show
that floating S. horneri populations may have originated from multiple sources and they harbor
several vertebrate and invertebrate species, which may potentially become invasive in novel
environments.

Cormresponding author E-mail: 1hjk622@gmail.com
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Environmentally-transmitted bacterial composition in Rjptortus pedestris
(Hemiptera: Alydidae) in relation to environmental variations

Do-Hun GookP, Minhyung Jung, Jung-Wook Kho, Soowan Kim, Joo-Young Kim,
Hyeonjoong Kim, and Doo-Hyung Lee®

Department of Life Sciences, Gachon University, Gyeonggi-do, South Korea

Riptortus pedestris (Hemiptera: Alydidae) is a multivoltine insect that acquires symbiotic bacteria
at every generation from soil. As R. pedestris is exposed to a wide range of microbial species
in soil, including both mutualistic and pathogenic bacteria, variations in environment across
different seasons and regions are expected to affect the bacterial composition of the insect.
To better understand the evolutionary and ecological interactions between the insect and its
microbiota, it is essential to characterize the bacterial composition in relation to environmental
variations. In this study, we collected overwintering, overwintered, first and second generations
of R. pedestris, along with overwintering generation of the following year, from six different
locations and investigated their bacterial composition. Bacteria were cultured and isolated from
M4 of field populations and identified based on 16S rRNA. Our results showed that most
field-collected R. pedestris individuals harbored only one bacterial genus, except for the
first-generation. In all generations, Caballeronia was dominantly found among the 29 bacterial
genera detected, while Yokenella was detected at a comparable rate to Caballeronia in the
first-generation. Across all sampling sites, Caballeronia was frequently found, whereas Ralstonia
and Agrobacterium were only detected from Jeju Island. Our study highlights the seasonal and
geographical differences in the bacterial genus composition of R. pedestris and provides a baseline
information for further research into the interactions between R. pedestris and its microbiota.

** This work was supported by the National Research Foundation of Korea(NRF) grant funded
by the Korea government(MSIT) (2021R1A2C1010679).
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Density and pattern analysis of Bemicia tabaci using machine
learning algorithms in tomato greenhouses

Taechul Park?!, SoEun Eom', Kimoon Son', Ji-won Jeong', and Jung-Joon Park®"?

'Department of Plant Medicine, Gyeongsang National University, Jinju 52828, Korea
?Institute of Agriculture and Life Science, Gyeongsang National University, Jinju 52828, Korea

Recently, research on smart farms that can remotely manage the site beyond the limit of real-time
management and supervision of crops in agriculture has been actively conducted. Among smart
farms, the smart greenhouse sensors measure environmental factors such as temperature, humidity,
co2 concentration, soil pH, and soil EC in a greenhouse and make up an environment suitable for
crops. Environmental factors were used to analyze the density of insect pests in smart greenhouses,
focusing on the relationship between crops and insect pests. There are machine learning analyses to
analyze insect pest density with environmental factors. Machine learning makes a model by
learning patterns by the computer itself based on the input data. In this study, to analyze the density
of B. tabaci, environmental factors, and density were measured in tomato greenhouses. As for
environmental factors, atmosphere factors (temperature and RH), soil factors (temperature,
moisture, and EC), and host factors (photosynthesis potential, photosynthesis rate, and NDVI) were
measured. This study aims to analyze B. tabaci density by sampling environmental factors and
applying them to the machine learning model.

Corresponding author E-mail: jungpark@gnu.ac.kr
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Population dynamics of phytoplankton and periphyton
following nutrients addition in mesocosm

JiNam Yoon®"?, Young Kyun Lim', and Seung Ho Baek®'-?

'Ecological Risk Research Department, KIOST (Korea Institute of Ocean Science and Technology)
2Dpepartment of Ocean Science. University of Science and Technology

A large amount of nutrients and anthropogenic pollutants including plastics, introduced
particularly in rainy seasons to coastal waters through river discharge. Plastics may have
negative effects on marine organisms including microalgae. The combined effects on
microalgal communities of plastic debris and nutrients introduced into coastal waters are
poorly documented. In this study we used mesocosms to investigate a water column
phytoplankton bloom and periphyton communities on polypropylene (PP) attachment plates,
emulating marine plastic debris (MPD), under three nutrient scenarios: natural seawater as a
control; low nutrient (LN) conditions and high nutrient (HN) conditions. Our mesocosm
experiment has provided insights into the effect of nutrient loading on phytoplankton and
periphyton in the ecosystem. Our findings suggest that enhanced nutrient loading in coastal
waters leads to the early development of large diatom species including Chaetoceros spp..
Regenerated ammonium may have had an important role in the growth of Pseudo-nitzschia
spp. in the HN treatment. The dominance of large species at the initial stage of the
experiment was replaced by small diatoms under low nutrient conditions in the middle and
end of the experiment, implying that nutrients are the most crucial factors in determining
species-specific diatom successions. Furthermore, periphyton on the MPD plates was also
likely to increase, dependent on the nutrient levels. Among periphyton, the abundance of C.
closterium was greatly enhanced in the HN treatment at the end of the experimental period,
implying that they may have attached rapidly to MPD after two weeks in coastal waters,
particularly in the summer rainy season and with significant nutrient loading.

Corresponding author E-mail: Backsh@kiost.ac.kr
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A3 9] 27) 32 59 270 SF ol 22 1470 (37.8%) 2] A 7F XS 202 FRlE
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Molecular characterization of SIFamide receptor in the
Asian longhorned tick, Haemaphysalis longicornis

Garyoung LeeP and Donghun Kim©

Department of Vector Entomology, Kyungpook National University, Sangju, Rep. of Korea

The Asian longhorned tick, Haemaphysalis longicornis, has been known as the major
vector of Severe Fever with Thrombocytopenia Syndrome virus (SFTSV), however there is
still no vaccine or treatment for SFTS. Pathogens are transmitted via salivary secretion,
which is regulated by peptidergic innervation such as SIFamide, originated from the
synganglion. SIFamide and SIFamide receptor (SIFa-R) were characterized their localization
and expression profile from salivary glands and synganglion of Ixodes scapularis, but their
physiological function during salivary secretion is uncertain. To investigate the physiological
function of SIFa-R in tick salivation, the open reading frame (ORF) of SIFa-R was cloned
and sequenced from the synganglion of partially engorged H. longicornis, which has been
known to work well RNA interference (RNAi) in previous studies. SIFa-R was 1275
nucleotides (425 amino acids) in length and has the seven transmembrane domains. In future
study, the physiological function of SIFa-R in H. longicornis will be characterized by
profiling the transcriptome of SIFa-R from different tissues and developmental stages and
knocking down of SIFa-R expression using RNAI.

Corresponding author E-mail: dklome2018@knu.ac.kr
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Differential responses of two novel superoxide dismutase genes
(CuzZn/MnSOD) in the dinoflagellate Alexandrium pacificum

Quynh Thi Nhu Bui® and Jang-Seu Ki®

Department of Life Science, Sangmyung University, Seoul 03016, Korea

Superoxide dismutase (SOD) is an important antioxidant enzyme that is involved in the
first line of defense against reactive oxygen species (ROS) within cells. The present study
determined two novel CuZnSOD and MnSOD genes from the marine dinoflagellate
Alexandrium pacificum (designated as ApCuZnSOD and ApMnSOD), characterized their
structural features and phylogenetic affiliations. In addition, we examined the relative genes
expression and ROS levels following exposure to six heavy metals. ApCuZnSOD encoded
358 amino acids (aa) with two CuZnSOD-conserved domains. ApMnSOD encoded 203 aa
that contained a mitochondrial-targeting signal and a MnSOD signature motif but missed an
N-terminal domain. Phylogenetic trees showed that ApCuZnSOD clustered with other
dinoflagellates, whereas ApMnSOD formed a clade with green algae and plants. Based on
the 72-h median effective concentration (ECs), 4. pacificum showed toxic responses in the
order of Cu, Ni, Cr, Zn, Cd, and Pb. SOD expression levels dramatically increased after 6
h of Pb (= 6.5 times) and 48 h of Cu treatment (= 3.9 times). These results are consistent
with the significant increase in ROS production in the 4. pacificum exposed to Pb and Cu.
These suggest that the two ApSODs are involved in the antioxidant defense system but
respond differentially to individual metals.

Cormresponding author E-mail: kijs@smu.ac.kr
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LUV E HE 7S Hrteta T 2@ HolHEMN AAEH EUHY 9 T &
X == (SDM, species distribution model)ol] 2 -8-3lod Ly ES X % £X o F&
A8gsth . ety S 53 UM E BEX AL 4719 g xza}o]vj(MiFish,
MiMammal, MiBird, Amp16S)E& &3t ZYull2(M.salmoide), ™ T+ A< (C.nippon),
B2 AAE(Tscripta), 32471 72l(R.catesbeiana)s 3.2 Y= A Z+zt 37] A
3/9 A, 70 AA7/15 AA), 50 AAG/19 AA), 3/ AHG/14 AN HEo|
FAHAJSG. =3 GFH W 370 AHAA L] wEntaY A3 =29 U229 4
Z YA E 7INOE MaxEnt ¥ BX RUH L 53 95H(89.1%, 12,110,675m*)ol| H]
& 7183 (99.3%, 13,625,525m%)ll FAZQl A2 7hs WE o] A= AL FUsA
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DNA ME3 2 BA4o] IPHAT 2670 AH T 5€ 471 A3, 8€ 1871 A A, 10¥
177) AH o g 5¥] v3) 8€7 10¥ AHFHI 2 AEFES YUY 317 o
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Metabarcoding analysis of the stomach contents of the introduced
voracious predator fish (Cyprinidae: Erythroculter erythropterus)
in the Nakdong River from Korea

Hee-kyu Choi”', Ji-Woong Choi?, Kwang-Guk An’, and Hyuk Je Lee®'

"Molecular Ecology and Evolution Laboratory, Department of Biological Science, Sangiji
University, 26339, Wonju, Republic of Korea
DAONECO Corporation, 30081, Sejong, Republic of Korea
3Department of Bioscience and Biotechnology, Chungnam National University,
34134, Daejeon, Republic of Korea

The introduced species often negatively affects native populations, which can lead to
cascading changes in ecological communities and whole ecosystems. In particular, the
artificial introduction of new predator fishes in freshwater ecosystems might drive unintended
competition with native predators, resulting in the decrease in the community-level species
diversity as well as within-species genetic diversity. Erythroculter erythropterus (Cyprinidae)
is a large carnivorous fish, originally distributed in the Geum River and Han River basins
in Korea, but was introduced into the Nakdong River during early 2000s. This species is
known to be highly migratory and predatory, and is currently disturbing the entire food web
dynamics as a top predator by expanding its distribution throughout the whole Nakdong
River basins. However, its primary prey species and feeding ecology remain largely
unknown. In this study, we investigated the stomach contents of E. erythropterus by using
NGS (next generation sequencing)-based metabarcoding analysis (stomach samples: N=31) at
nine sites in the Nakdong River between June and October 2021. A total of 17 fish species
were identified as prey and relative frequencies of DNA reads were 28.31%, 16.06%,
15.36%, 5.76% for Opsariichthys uncirostris, Hemibarbus spp., Squalidus spp., and Lepomis
macrochirus, respectively. The results of metabarcoding analysis were largely consistent with
those of the fish community survey by traditional sampling methods. This study will help to
advance our understanding of the feeding ecology of the introduced species of E.
erythropterus and thus inform on effective management of native fish populations or
community in the Nakdong River.
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Competitive inhibition on the ammonia oxidation of different
ammonia-oxidizing microorganisms

Seongwook KimP' and Man-Young Jung®'

"Interdisciplinary Graduate Program in Advance Convergence Technology and Science,
Jeju National University, Jeju 63243, Korea
’Department of Biology Education, Jeju National University, Jeju 63243, Korea

Nitrification, the conversion of ammonia (NH;) to nitrate (NOs) via nitrite (NO;) by soil
ammonia-oxidizing microorganisms [AOMs; ammonia-oxidizing archaeca (AOA), bacteria
(AOB), and complete ammonia oxidizers(Comammox)] and nitrite-oxidizing bacteria, is an
essential process in the global nitrogen (N) cycle. In environmental systems, AOA, AOB,
and Comammox compete with each other for ammonia, which they utilize as their sole
energy and nitrogen source. In this study, we verified a high-affinity type of AOA strain
(Nitrosarchaeum koreense MY1) has responded to their growth under lower ammonia
conditions, whereas the low-affinity type of AOB (Nitrosomonas europaea ATCC25978) and
AOA strain (Nitrosocosmicus oleophilus MY3) responded under eutrophic conditions with
high ammonia concentrations. Interestingly, when AOA and AOB strains were co-existent in
a system as a co-culture, the total ammonia oxidation rate is decreased by each other. These
findings indicate that previously reported substrate oxidation affinity and activity in the
environment system is because of inhibition effect during competition between different
strains for the same substrate. Therefore, it could be an important report that could change
the established theory of microbial ecology.

Corresponding author E-mail: myjung@jejunu.ac.kr
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Molecular functions of two distinct dopamine receptors,
dopamine receptor (D1) and invertebrate specific D1-like
dopamine receptor (InvD1L) in the salivary secretion of the Asian
longhorned tick, Haemaphysalis longicornis

Seoyul HwangP and Donghun Kim*®

Department of Vector Entomology, Kyungpook National University

Tick blood-feeding is completed by salivary secretion, which includes excessive water, ions,
and various bioactive components suppressing the host immune system. Dopamine, a
neurotransmitter, is a potent molecule to induce tick salivation through interaction with two
dopamine receptors, dopamine receptor (D1) and invertebrate-specific D1-like dopamine
receptor (InvD1L), localized and expressed in tick salivary glands. Both dopamine receptors
play critical roles in tick salivary secretion. The orthologues of two dopamine receptors (D1
and InvDIL) of Ixodes scapulariswere identified as 1278 bp (426 aa) and 1368 bp (456 aa)
in length from the salivary glands of Haemaphysalis longicornis. The two dopamine receptors
were functionally analyzed through Ca** and cAMP assay using heterologous expression
systems. The transcripts of D1 and InvD1L were profiled from different developmental stages,
including larvae, nymphs, and adults. In addition, transcripts of both dopamine receptors were
profiled from synganglion, salivary glands, and ovary collected from unfed, 3, 18, 60, and
96 post-blood-fed females. Further studies using RNA interference (RNAi) will expand our
knowledge about the physiological functions of two distinct dopamine receptors in
dopamine-mediated salivary secretion.
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Influence of dissolved organic carbon on microbial ecosystem
from mass cultivation of 7etraselmis striata, a candidate for
biodiesel production

Sae-Hee KimP', Jin Ho Kim?, Myung-Soo Han', Jae-Hyoung Joo®, and Bum Soo Park®'

"Department of Life Science, College of Natural Sciences, Hanyang University
2College of Ocean Sciences, Jeju National University
3Division of Environmental Materials, Honam National Institute of Biological Resources

For the commercialization of biodiesel production, mass cultivation of microalgae is being
actively developed. In Korea, for economic reasons, a mass cultivation system for microalgae
was piloted in Incheon coastal water by using Tetraselmis striata, a candidate for biodiesel
production. The running of microalgae mass cultivation plant in coastal water can have an
impact on the ambient microbial ecosystem, such as the release of high concentration of
dissolved organic carbon(DOC), but there are no clear studies have been conducted.
Semi-permeable ponds were utilized for high-density cultivation of T. striata, but the pore size
of the membrane is 0.6 um, so the possibility of DOC leaching into the marine microbial
ecosystem. The DOC concentration in the microalgal mass cultivation pond was high(428.7
mg/L) on 3™ day, in the ambient seawater increased from 2.2 mg/L to 24.7 mg/L. However,
the previous study did not reveal the effect of the increased DOC on the microecosystem.
Therefore, in this study, to evaluate the effect of the increase in DOC on the microbial
ecosystem during mass culture of T. striata, T. striata photobioreactors modeled at 1-fold(3.2
L) and 10 folds(32 L) were installed in 8tons semi-permeable pond to analyze changes of
microbial ecosystem. As a result, the DOC in the 1-and 10-fold photobioreactors reached
maximum concentration on 5% day(369 mg/L) and 9% day(727 mg/L), respectively. In
phytoplankton composition, Dactyosolen sp. showed an extreme dominance(>95%) in the
10-fold pond after the 7™ day. In addition, as the composition of the prey source
(phytoplankton) was simplified, the zooplankton showed a dominance of more than 84.1% in
the 10-fold experimental pond after the 7® day, with the genus Oithona which feeding on
Dactyosolen. The results of the mesocosm showed that the larger the photoreactor of 7. striata,
the more severe the species simplification in phytoplankton, and the higher the species
simplification in zooplankton, confirming the possibility of negative effects on the ecosystem.

Cormresponding author E-mail: joo@hnibr.re.kr, parkbs@hanyang.ac kr
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Exploration on the usefulness of Hypochaeris radicata,
invasive harmful weed in Jeju island

So-Hee Jang®', Ji-Yeon Lee', and Ji-Yeong Bae“'?

"Interdisciplinary Graduate Program in Advanced Convergence Technology & Science,
’College of Pharmacy and Jeju Research Institute of Pharmaceutical Sciences,
Jeju National University, Jeju 63243, Korea

Hypochaeris radicata is a naturalized plant native to Europe and is a perennial plant that
grows in pastures. In Korea, it was mixed with grass seeds in the early 1980s and spread
throughout Jeju island, and it is known as an invasive plant. H. radicata, which is spread
throughout Korea, especially in Jeju, encroaches on Jeju's native plant habitat, causing
ecosystem disturbance, with a strong self-sustaining power and fast reproductivity. The
purpose of this study is to find out the utility of H. radicata, which is often similar to
dandelion. The two plants were compared in morphological and phytochemical aspects and
the antioxidant activity also be conducted. The samples were collected in flowering season
and the chemical profiles of H. radicata and T. officinale were compared by liquid
chromatography-mass spectrometry. The chlorogenic acid content of H. radicata and T.
officinale was also quantified. H. radicata showed higher anti-oxidant activity than T.
officinale. Through this study, the possibility to utilize H. radicata can be suggested, based
on its main phenolic compounds with anti-oxidant activity.

** This research was supported by Basic Science Research Program through the National
Research Foundation of Korea (NRF) funded by the Ministry of Education (No.
2021R1F1A1063352 and 2022R1C1C1010312).

Corresponding author E-mail: jybae@jejunu.ac.kr

137




Changes of vertical distribution of Folsomia quadrioculata
(collembola) during the winter

Taewoo KimP', Yuchan Won' ,Yun-sik Lee?, June Wee?, and Kijong Cho*’

'Department of Environmental Science & Ecological Engineering,
Korea University, Seoul 02841, Korea
’Department of Biology Education, College of Education,
Pusan National University, Busan 46241, Korea
30-Jeong Eco-Resilience Institute, Korea University,Seoul 02841, Korea

The soil ecosystem is formed through the interactions of various organisms. Among these
organisms, springtails play important roles that not only consume microorganisms and
decompose organic matter as decomposers but also serve as prey for various predators.
Research on springtail ecology is essential for understanding soil ecosystems. However, The
winter ecology of collembola is still largely unknown. In this study, we investigated the
vertical distribution changes of Folsomia quadrioqulata during the winter to understand their
overwintering strategy. We sampled soil according to depth and measured the abundance and
body length of F. quadrioqulata. In addition, we measured the temperature of the
atmosphere, soil surface, and soil below and calculated porosity using soil bulk density. F.
quadrioqulata showed a tendency to move into deeper soil as the temperature decreased.
Furthermore, there was a positive correlation between the porosity and body length of F.
quadrioqulata. Our results demonstrated that F. quadrioqulata copes with low temperatures
through vertical distribution changes during overwintering and contribute to understanding
the winter ecology of springtails.
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Transcriptome and saxitoxins (STX) profiling of the marine dinoflagellate A/exandrium affine and
STX-producing potential
Han-Sol Kim, Taehee Kim, and Jang-Seu Ki (Sangmyung University)

Regulation of photosynthesis and antioxidant genes in marine dinoflagellate Alexandrium pacificum
under salinity stress
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The metabarcoding of bacteria and parasites of domestic pigeons in Seoul, Korea
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Bacterium Alteromonas abrolhosensis enhances the growth and toxicity of Centrodinium punctatum
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Hyeon Ho Shin (Korea Institute of Ocean Science & Technology)
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Namsrai Jargal, and Kwang-Guk An (Chungnam National University)

B4t e HAM BB U IZRRES J|S-AMM WILE F M ML ClESp EY oW MY
22, MD Mamun, Namsrai Jargal, 2148, 212, 2|5|2|, Thetthet Khaing, Geofray Mnyatatwa,
Bilguun Ariunbold, 2H&= (SHCHsL)

EUAEOE J|MOR B QUSE 2% WY oY
280, 1S, 28R, D84 (D2ichatm)

AFo| B CojE £ Lo s 24 R 7Y T =X oF 7|
2, A4S, HFs, UFE (DHCfst)

Evaluating dung beetle species candidates for restoring Taean Sinduri Coastal Dune ecosystem using
an individual-based model

Jung-Wook Kho, Minhyung Jung, Joo-Young Kim, Do-Hun Gook, Hyeonjoong Kim, Soowan Kim, and
Doo-Hyung Lee (Gachon University)
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Transcriptome and saxitoxins (STX) profiling of the marine
dinoflagellate Alexandrium affine and STX-producing potential

Han-Sol KimP, Taehee Kim, and Jang-Seu Ki°

Department of Life Science, Sangmyung University, Seoul 03016, Korea

The marine dinoflagellate Alexandrium occurs widely in coastal waters, and some of them
can produce saxitoxins (STXs) that cause paralytic shellfish poisoning (PSP). Off the coast
of Asia, Alexandrium affine frequently cause harmful algal bloom (HAB), while its ability to
produce STXs has been controversial. Herein, we detected STXs in 4. affine Alex02 isolated
from the southern coast of Korea. The total STXs equivalent (STXs eq) and profiles of
Alex02 wvaried depending on the tested environmental conditions, including nitrate
concentrations and temperatures. Their STXs toxicity levels were significantly lower (<0.8
STXs eq fmol/cell) than those of toxic A. catenella Alex03 and A. pacificum Alex05. On a
genetic basis, we identified the STXs biosynthesis sxt genes in A. affine thrguh large-scale
transcriptome analysis. Interestingly, the two enzymes of sxtA and sxtG were similar in their
sequences and domains to those of other toxic dinoflagellates and cyanobacteria. On the
other hand, transcript levels of the genes identified from A. affine were extremely low.
These results suggest that A. affine has the potential to produce STXs, however, the toxicity
is much lower or negligible, making it less likely to cause PSP incidents in marine
environments.

Corresponding author E-mail: kijs@smu.ac.kr
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Regulation of photosynthesis and antioxidant genes in marine
dinoflagellate Alexandrium pacificum under salinity stress

Quynh Thi Nhu Bui?, Han-Sol Kim, and Jang-Seu Ki°

Department of Life Science, Sangmyung University, Seoul 03016, Korea

Salinity is an important factor in the physiological regulation of algae; however, its
influence on the genomic responses in toxic dinoflagellates is insufficiently understood. The
present evaluated the effect of salinity stress on the physiology, photosynthesis, and
molecular responses of the marine dinoflagellate Alexandrium pacificum. When exposed cells
to different salinities of 20 - 40 psu, we detected the lowest cell density (3.25 x 10°
cells/mL) and highest cell size (30.6 um) at 20 psu. Photosynthesis efficiency considerably
decreased at 20 and 40 psu compared to the control (33 psu). Quantitative real-time
polymerase chain reaction revealed that psbA, psbD, and atpC expression levels were
significantly downregulated under conditions of salinity stress for 72 h. In contrast, the
expression levels of antioxidant genes MnSOD and GPx were greatly up-regulated at 20 psu
(13.2- and 15.2-fold changes at 6 h; 8.8- and 8.3-fold changes at 24 h, respectively). The
expression levels of other antioxidant genes, CuZnSOD, GST, and APx, increased steadily
over time under salinity stress. Such conditions increased the relative levels of reactive
oxygen species by 2.2-fold in 6 h and 2.4-fold in 24 h at 20 psu. These results suggest that
low salinity may cause cellular oxidative stress, leading to a decrease in photosynthesis and
affecting specific antioxidant systems in marine dinoflagellates.
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The metabarcoding of bacteria and parasites of
domestic pigeons in Seoul, Korea

Singeun OhP, Myung-hee Yi, Sohyeon Yun, Dongjun Kang, In-Yong Lee,
Tai-Soon Yong, and Ju Yeong Kim*

Department of Tropical medicine, Institute of Tropical Medicine, and Arthropods of
Medical Importance Resource Bank, Yonsei University College of Medicine

In Korea, feral pigeons pose significant public health risks because they carry various zoonotic
pathogens; however, few studies have examined the status of pathological processes associated
with pigeons in South Korea. Therefore, this study used 16S and 18S rRNA amplicon sequencing
to detect possible bacterial and parasitic pathogens to assess the current risk of zoonosis in Seoul,
South Korea. Pigeon faecal samples (n = 210) obtained from 24 public sites in and near Seoul were
collected and their DNAs were extracted for the amplicon sequencing. The most predominant
bacteria at the genus level was Lactobacillus spp., with an average relative abundance of 55.2%.
Potentially pathogenic bacteria were also detected in the faecal samples; Campylobacter was found
in 19 samples from 13 regions, Listeriaceae was found in seven samples, and Chlamydia was found
in three samples from two regions. Protozoa and helminths were also detected; The most
predominant protozoa at the genus level was Eimeria, that was found in 100 samples. Isospora was
found in 54 samples. The helminths detected at the genus level were Echinostoma, Synhimantus,
Onchocercidae, Echinochasmus and Raillietina. Principal coordinate analysis and permutational
multivariate analysis of variance revealed a significant difference in bacteria and parasites
composition between the regions with and without the homeless individuals. Linear discriminant
analysis effect size showed that Streptococcus, Pseudomonas and Cyclospora were significantly
abundant in the regions with homeless people. Overall, this study identified various potentially
pathogenic bacteria and parasites in pigeon faeces at public sites in South Korea. This study
provides important information for public health strategic planning and disease control.
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Metabarcoding of bacteria, fungi, and parasites in the
feces of Apodemus agrarius

Soo Lim KimP, Tai-Soon Yong, and Ju Yeong Kim*®

Department of Tropical medicine, Institute of Tropical Medicine, and Arthropods of
Medical Importance Resource Bank, Yonsei University College of Medicine

The striped field mouse Apodemus agrarius is a wild rodent commonly found in fields in
Korea. It is a known carrier of various pathogens. Amplicon-based next-generation sequencing
(NGS) targeting the 16S ribosomal RNA (rRNA) gene is the most common technique used
to analyze the bacterial microbiome. Although many bacterial microbiome analyses have been
attempted using feces of wild animals, only a few studies have used NGS to screen for parasites.
This study aimed to rapidly detect bacterial, fungal and parasitic pathogens in the guts of 4.
agrarius using NGS-based metabarcoding analysis. We conducted 18S/16S rDNA-targeted
high-throughput sequencing on cecal samples collected from A. agrarius (n=48) trapped in
May and October 2017. Taxa of protozoa, fungi, helminths and bacteria in the cecal content
were then identified. Among the protozoa identified, the most prevalent was Tritrichomonas
sp., found in all of the cecal samples, followed by Monocercomonas sp. (95.8% prevalence;
in 46/48 samples) and Giardia sp. (75% prevalence; in 36/48 samples). For helminths,
Heligmosomoides sp. was the most common, found in 85.4% (41/48) of samples, followed
by Hymenolepis sp. (10.4%; 5/48) and Syphacia sp. (25%; 12/48). The 16S rRNA gene analysis
showed that the microbial composition of the cecal samples changed by season (P =0.005),
with the linear discriminant analysis effect size showing that in the spring Escherichia coli
and Lactobacillus murinus were more abundant and Helicobacter rodentium was less abundant.
Helicobacter japonicus was more abundant and Prevotella uc was less abundant in males. The
microbial composition changed based on the Heligmosomoides sp. infection status (P =0.019);
specifically, Lactobacillus gasseri and Lactobacillus intestinalis were more abundant in the
Heligmosomoides sp.-positive group than in the Heligmosomoides sp.-negative group. This study
demonstrated that bacterial abundance changed based on the season and specific parasitic infection
status of the trapped mice. These results highlight the advantages of NGS technology in monitoring
zoonotic disease reservoirs.
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Metabarcoding of helminths, and protozoa in feces of leopard cats,
raccoon dogs, water deers, and wild boars in Korea

Jun Ho ChoiP, Myungjun Kim, Yun Soo Jang, Ju Yeong Kim, and Tai-Soon Yong°©

Department of Tropical medicine, Institute of Tropical Medicine, and Arthropods of
Medical Importance Resource Bank, Yonsei University College of Medicine

Four species of wild animals, namely, Prionailurus bengalensis euptilurus, Nyctereutes
procyonoides koreensis, Hydropotes inermis argyropus, and Sus scrofa coreanus are important
hosts of infectious pathogens, such as helminths and protozoa. Therefore, it is necessary to
analyze the infectious agents present in them that aid the spread of these pathogens. In this
study, fecal samples from 54 wild animals were collected from the mountains of Yangpyeong
in Gyeonggi Province and Hoengseong in Gangwon Province and Cheongyang in
Chungcheongnam Province, South Korea. 18S rRNA analysis was conducted to identify the
species of parasites that infected these wild animals. Upon investigation, we identified
nematodes such as Metastrongylus sp., Strongyloides sp., Ancylostoma sp., Oesophagostomum
sp., Toxocara sp., Oscheius sp., Panagrellus sp., and Trichostrongylus sp. in the four wild
animal species. In addition, we also found Platyhelminthes like Spirometra sp., Echinochasmus
sp., Alaria sp., Neodiplostomum sp., Clonorchis sp. Entamoeba sp., Blastocystis sp., Sappinia
sp., Isospora sp., Giardia sp., Tritrichomonas sp., Pentatrichomonas sp., and Cryptosporidium
sp., which are protozoan parasites. Hence, continuous monitoring of intestinal parasites and
protozoa is important for controlling the spread of parasites via these wild animal species.

Corresponding author E-mail: tsyong212@yuhs.ac
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Bacterium Alteromonas abrolhosensis enhances the growth
and toxicity of Centrodinium punctatum (Dinophyceae)

Kyong Ha HanP"2, Bum Soo Park?, Ji Hoon Lee?, A-Young Shin?, Eunjung Byunr?®,
Won Cheol Lee?, and Hyeon Ho Shin®'

Library of Marine Samples, Korea Institute of Ocean Science & Technology,
Geoje 53201, Korea
’Department of Environmental Science, Hanyang University, Seoul 04763, Korea
3Marine Biotechnology Research Center, Korea Institute of Ocean Science & Technology,
Busan 49111, Korea

Centrodinium punctatum is known to produce paralytic shellfish toxin (PST), however
grow slowly. Gymnodinium catenatum is also the PST-producing dinoflagellate however has
a higher growth rate. To elevate the growth and toxicity of C. puncatutm, bacterial
community associated with C. puncatum was investigated, and a bacterium Alteromonas
abrolhosensis, which is not involved in a culture of C. puncatutum, was isolated from a
culture of G. catenatum and co-cultured with C. punctatum for 50 days. In the co-culture,
C. punctatum grew slowly until day 26, and then the rapid growth was observed for days
28-42. The maximum cell density in the co-culture was 5,045 cells ml”, and higher than
that in the control (3,633 cells ml™”). Several PST analogs, STX, neoSTX, GTX2, GTX3 and
dcNEO, were detected in both the co-culture and control, and the total toxin contents were
302 fmol cell’(192 STXeq cell™) in the co-culture and 173 fmol cell’(103 STXeq cell’) in
the control, respectively. These results indicate that the bacterium A. abrolhosensis has
positive effects on the growth and toxin production of C. punctatum. However, the further
studies are necessary to clarify the role of the bacterium in the co-culture.
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Exploration on the usefulness of Hypochaeris radicata,
invasive harmful weed in Jeju island

So-Hee Jang”', Ji-Yeon Lee', and Ji-Yeong Bae'?

"Interdisciplinary Graduate Program in Advanced Convergence Technology & Science,
2College of Pharmacy and Jeju Research Institute of Pharmaceutical Sciences,
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Hypochaeris radicata is a naturalized plant native to Europe and is a perennial plant that
grows in pastures. In Korea, it was mixed with grass seeds in the early 1980s and spread
throughout Jeju island, and it is known as an invasive plant. H. radicata, which is spread
throughout Korea, especially in Jeju, encroaches on Jeju's native plant habitat, causing
ecosystem disturbance, with a strong self-sustaining power and fast reproductivity. The
purpose of this study is to find out the utility of H. radicata, which is often similar to
dandelion. The two plants were compared in morphological and phytochemical aspects and
the antioxidant activity also be conducted. The samples were collected in flowering season
and the chemical profiles of H. radicata and T. officinale were compared by liquid
chromatography-mass spectrometry. The chlorogenic acid content of H. radicata and T.
officinale was also quantified. H. radicata showed higher anti-oxidant activity than T.
officinale. Through this study, the possibility to utilize H. radicata can be suggested, based
on its main phenolic compounds with anti-oxidant activity.

** This research was supported by Basic Science Research Program through the National

Research Foundation of Korea (NRF) funded by the Ministry of Education (No.
2021R1F1A1063352 and 2022R1C1C1010312).
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Interspecific amplexus behaviour between invasive and native anuran
species: Risk of reproductive interference
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Seoul 03760, South Korea
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Engineering, Ewha Womans University, Seoul 03760, South Korea

Amplexus is a widely recognized mating behaviour in amphibians, in which males grasp the
female’s dorsal side. However, this behaviour does not always result in the desired mate attraction.
In particular, when an interspecific amplexus occurs between invasive and native species, it can
cause a waste of reproductive resources and even interspecific hybridization for native species. In
this study, we report 2 cases of interspecific amplexus behaviour between the American Bullfrog
(Lithobates catesbeianus) and the Huanren Brown Frog (Rana huanrenensis) in South Korea.
Additionally, we analyzed the records about 3 species, including “100 of the World’s Worst
Invasive Alien Species” listed in the 2000 IUCN Invasive Species Specialist Group (ISSG) report,
to determine the factors that contribute to interspecific amplexus behaviour. 2 cases of interspecific
amplexus between L. catesbeianus and R. huanrenensis were observed in Haenam-gun,
Jeollanam-do, with one case recorded on January 6™, and the other on February 8" Both cases
occurred between a juvenile L. catesbeianus individual and a male R. huanrenensis individual.
Also, the records showed that 26 cases were reported in the American Bullfrog, while Cane Toad
(Rhinella marina) and Common Coqui (Eleutherodactylus coqui) had fewer (4 cases) or no
reported cases. Furthermore, the highest number (15 cases) of cases involved invasive females
exhibiting interspecific amplexus with native males (6 cases). Although interspecific amplexus
behavior may not directly affect mating, it can lead to reproductive interference. Therefore, it is
important to consistently report this behaviour and consider it as one of the effects of invasive
species.

** This work was financially supported by a grant (KEITI 2021002270001) of the Korea
Environmental Industry & Technology Institute.
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Potential for food competition between invasive 7Trachemys scripta
elegans and native Mauremys reevesiiin South Korea
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Invasive species negatively impact native species through interactions such as competition,
especially when essential resources are limited. Mauremys reevesii, an endangered species in
South Korea, is expected to have ecological niche overlap for food and spatial resources
with the invasive Trachemys scripta elegans. However, there is a lack of studies examining
the direct impact of this interaction. To compare food response performance of M. reevesii
and T. s. elegans, we conducted consecutive experiments by recording the time for each
species to obtain food. We tested each individual separately, then one individual of each
species together to check the time to reach and bite the food. As a result, native M. reevesii
took an average time of 10.1+£1.0 sec (n=22) to obtain the food while T. s. elegans took 26.0
+5.4 sec (n=20) when tested individually. When tested together, M. reevesii and T. s. elegans
exhibited an average time of 16.9+2.4 sec (n=15) and 23.7+4.3 sec (n=10) respectively. M.
reevesii slowed down significantly in the presence of 7. s. elegans (p<0.05) while T. s.
elegans became faster. This may be due to the relatively higher activeness and
aggressiveness of 7. s. elegans which might have affected the activity performance of M.
reevesii. In conclusion, our experiment shows evidence of the negative impact invasive
species have on native M. reevesii through competition for resources.

** This research was supported by the Korea Environmental Industry & Technology Institute
(KEITI 2021002270001).
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Analyzing habitat types and species distribution modeling of
seven Hynobius sp. species in Korea

Tae Eun UmP', Desiree Andersen?, Kyo Soung Koo?, and Yikweon Jang®

"Department of Life Sciences and Division of Ecoscience, Ewha Woman’s
University, Seoul 03760, South Korea
2EcoScience Research Center, Ewha Woman’s University, Seoul 03760, South Korea

The objective of this research was to analyze the habitat and ecological characteristics of recently
discovered Hynobius sp. species in Korea, using habitat type analysis and species distribution
modeling. The study focused on seven species of Hynobius sp., including Hynobius leechii,
Hynobius geojeensis, Hynobius unisacculus, Hynobius notialis, Hynobius perplicatus, Hynobius
quelpaertensis, and Hynobius yangi. Of these, H. geojeensis, H. notialis, and H. perplicatus were
discovered in 2020, and there is limited information available about them. The research utilized
species distribution data collected by inaturalist and analyzed the data using Arcmap program
provided by Arcgis and MaxEnt. The findings can be useful for species protection and ecosystem
conservation by comparing habitat types among species and identifying their distribution. Given
that species in the Hynobius genus are difficult to distinguish visually, conducting basic research
on these species is essential. H. yangi is listed as a class II endangered wildlife, adding further
significance to this research.

** This research was supported by the Rural Development Agency (RDA PJ0150712023).
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Cultivation of “Unculturable” microbes: Microfluidic system approach
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On earth, there are over 10° bacterial cells. Unfortunately, the majority of bacterial species still
cannot be easily isolated and cultivated in the laboratory. Here, we applied the microfluidic system
to cultivate more diverse bacterial species that defy isolation by conventional cultivation methods.
We generated about 20,000 microfluidic droplets with a diameter of 200 pm, which contained 0.5,
1, and 2 bacterial cells on average in each droplet. Each droplet included Alamar blue stain dye to
detect fully grown bacteria droplets, and sorting was performed every weeks until fourth week. To
identify the grown bacteria in the sortied droplets, all the collected droplets in each week were
investigated through high-throughput sequencing. The grown bacterial species differed, depending
on cultivation time from 1 to 4 weeks. We hypothesize that more novel bacteria (i.e. unassigned
bacteria) would be isolated with longer cultivation time, because such difficult-to-culture bacteria
usually grows slowly at lower cell density. In 0.5 bacterial cell-containing droplets, the hypothesis
was proven by the higher abundance of “not assignment” and “unknown” bacteria in longer
cultivated droplets. By developing more efficient cultivation system, these unculturable bacteria
will help us better understand the microbial community, physiology, and functions in various
ecosystems.
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Inducing cyanobactericidal response of Myriophyllum spicatum
to Microcystis aeruginosa KW and accompanying microbial
community change

Seonah JeongP, Mingyeong Kang, Ve Van Le, So-Ra Ko, and Chi-Yong Ahn®

Cell Factory Research Center, Korea Research Institute of Bioscience & Biotechnology (KRIBB)

Various methods have been developed to control cyanobacterial harmful algal blooms
(cyanoHABs). A submerged macrophyte Myriophyllum spicatum (Eurasian watermilfoil) is
known for its allelopathic inhibition effects on bloom-forming cyanobacteria such as
Microcystis aeruginosa. Until now, research has been carried out to identify allelochemical
compounds of M. spicatum that inhibit the growth of M. aeruginosa. The present study
established that M. aeruginosa KW induces allelopathic response of M. spicatum and the
accompanying microbiome changes were investigated. The watermilfoil plants were collected
from Yudeung-cheon in Daejeon and Scm shoots were used after washing. The induction
process was compared between the three groups; Group I in which only BG11 medium was
added to the plant, Group II in which M. aeruginosa KW culture solution (filtered through
0.8-um PC membrane filter, BG11 10%) was added, and Group III in which M. aeruginosa
KW culture (8.7 x 10° cells/ml) was added. After 7 days, M. spicatum exposed to the three
different environments were inoculated with fresh M. aeruginosa KW (7.3 x 10° cells/ml).
Group III showed Microcystis-inhibitory response after 24 hours, whereas group I and II
responded slowly from the 3™ day to the 7" day. Ten Alphaproteobacteria, Pirellula sp.,
Desulfuromonadia, Snowella sp., Rhodococcus sp., and some other strains showed the top 20
of high VIP scores of OPLS-DA when the microbial communities of samples with and
without inhibitory responses were examined. Our findings suggest that M. aeruginosa KW
induces cyanobactericidal response of M. spicatum, and such responses also led to changes
in the microbial community of the samples in which the inhibitory reaction occurred.
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Genomic characterization of the genus Curvibacter and the
description of Curvibacter microcysteis sp. nov. and Curvibacter
cyanobacteriorum sp. nov., isolated from a eutrophic reservoir

So-Ra KoP', Ve Van Le', Mingyeong Kang'?, Min-Seong Kim'~,
Hee-Mock Oh', and Chi-Yong Ahn®'2

'Cell factory Research Centre, Korea Research Institute of Bioscience & Biotechnology,
Daejeon 34141, Republic of Korea
’Department of Environmental Biotechnology, KRIBB School of Biotechnology,
University of Science and Technology, Daejeon 34113, Republic of Korea

The three Gram-negative, catalase- and oxidase-positive bacterial strains RS43", HBC28,
and HBC61", were isolated from a freshwater reservoir during the Microcystis bloom period.
Their taxonomic positions were determined by using polyphasic approaches. Comparison of
16S rRNA gene sequence indicated that strains RS43", HBC28, and HBC61", were most
closely related to Curvibacter gracilis 7-1" with 98.14%, 98.21%, and 98.76% sequence
similarity, respectively. Phylogenetic analysis based on genome sequences placed all strains
within the genus Curvibacter. The average nucleotide identity (ANI) and digital DNA-DNA
hybridization (dDDH) values between the three strains and related type strains supported
their recognition as two different novel genospecies in the genus Curvibacter. Comparative
genomic analysis revealed that the important central metabolic pathways of Curvibacter
species are highly conserved. Additionally, the genus possessed an open pangenome. Based
on the results of polyphasic analysis, two novel species are proposed, Curvibacter
microcysteis sp. nov. and Curvibacter cyanobacteriorum sp. nov. with the type strain RS43"
(=KCTC92793"=LLMG32714") and HBC61"(=KCTC92794"=LMG32713"), relatively.
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Environmental factors affecting akinete germination and resting cell
awakening of two cyanobacteria

Daeryul Kwon™', Keonhee Kim?, Sang Deuk Lee', Suk Min Yun', and Chaehong Park®

"Protist Research Team, Microbial Research Department, Nakdonggang National Institute of
Biological Resources, Sangju-si 37242, Korea
Human and Eco-Care Center, Konkuk University, Seoul 05029, Korea

Globally, cyanobacteria frequently cause blooms that outcompete other species in the
waterbody, affecting the diversity, decreasing water exchange rates, and promoting
eutrophication that leads to excessive algal growth. Here, Dolichospermum circinale
(akinetes) and Microcystic aeruginosa (resting cells), were isolated from the sediment in the
Uiam Dam in the North Han River and near Ugok Bridge in the Nakdong River,
respectively. The morphology, germination process and rates, and growth was evaluated in
different environmental conditions. D. cercinalis germination began on day two of culturing,
with maximum cell growth observed on day ten. In contrast, M. aeruginosa exhibited daily
increase in cell density and colony size, with notable density increase on day six. Next,
different environmental conditions were assessed. Akinetes exhibited high germination rates
at low light intensity (5~30 pmol/m?s), whereas resting cells exhibited high growth rates at
high light intensity (50~100 pmol/m?%s). Furthermore, both cell types exhibited optimum
germination and growth in media containing N and P at 20~30TC at a pH of 7~9. Our
study reveals the optimum conditions for the germination and growth of cyanobacterial
akinetes and resting cells isolated from river sediment, respectively, and will assist in
predicting cyanobacterial blooms for appropriate management.
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2022 ZAloflA SHA| MIF QL AIBEYAE E¥ HE

EOED A THLSEEE A THYHD
HROhEHI APt

T 71¥¥st g AF2dste] Yo G4 Y wshyl dojdel wet 5
FAEHA Holn g =9 7|ZYET T T8 EFTA HEETIEY T84 HS
FZhE o ok Al A FRtEA 7| TS| HH e AE, Ad] wet
b, FAF FE7 T dFS s, A o Y =2 83 Wt yE
Us Ago|t}, AT s 37 Wste] mE AF A} A ESFIAE T2 E F
ol g d7= 753 AA ot B AFoA = 20223 3€5EH 8YE7HA AlF At
127} BAAA £ 383 FH a0 AESFIAE =8 HEE ¥ ZAEIAS
ZA 712 F B 2 H 145CoA HE 280C7HA A FUhstdar, vl 2
EZ GES HF 342 psudllA HF 304 psuiR Hal AT Eolsi 7€ FA
2t P F T Aol 26T, & AolE 24 psuE YEIHOH, 7 &0 ¥
U XL AFE T4 FHOE 299 psu S AT 8Yoll= AF HHoA FF A
=3t dio] AFHM ARGFFTH T3 T4 15 - 25 m F-2oA #EHIAG 9
Fd B A}, A4EL FHF 0.02 - 031 uM, F4HE 3} ol AAE] FE 1.3 - 6.7 uM
o] H9E FAHHAJLH, 2AF 717 U] AHFHOE ZHAste o] YERTh 74t
Ho e 583 AT glo] 6.8 - 9.8 uM2] MY E FASIAY. A 7| F $HF
< FERFOIY AFH o HFToE JUERFIV /HHIYYL, F8 FHITES
Chaetoceros debilis, Chaetoceros curvisetus, Skeletonema costatum$3 2™, o}-9-43F }H
ZF+ Prorocentrum sp., Heterocapsa spp.©l 0T ¥4 A3, AF AWML 7¥958H T35
A ALHET FFES AoA e Ao FAHY, 4Fo] FAHE AEEH7A
= 727 -0l olojA Y 17} Ao FFHe| nFdHI AF3F dEtYE AA
o UEZFI =3 /M5 ALE ARAT. 7|FHS g Bt WUt A5
Aol FAVENA WHIE otstr] sliAE Z71H0 BEUEHP ZAE a8t
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A description of unrecorded species, Fragilaria saxoplanctonica
(Bacillariophyceae) from Paldang Reservoir in Korea

Ha-Eun Lee”', Taehee Kim', Sang Deuk Lee?, and Jang-Seu Ki'

"Department of Life Science, Sangmyung University, Seoul 03016, Korea
’Nakdonggang National Institute of Biological Resources (NNIBR), Korea

Paldang Reservoir is one of the major reservoirs and the largest drinking water source in
South Korea. In the present study, we described an unrecorded species Fragilaria
saxoplanctonica (Bacillariophyceae) for the first time collected from Paldang Reservoir on
4th April 2022. The outline of valve shaped needle and narrowly rectangular, and the ends
were rounded. The valve length was 67.2~70.2 pm, width was 1.4~2.9 pum. The ratio of
width-to-length was 1:23.2~50.1 and there were no spines on the outline of their valves. The
pattern of striation was alternate or opposite and the number of striac in 10 pm was 24-26.
Molecular comparisons of the 18S rDNA and rbcL sequences showed that our species was
belonging to the genus Fragilaria. The morphological characteristics and phylogenetic results
confirmed that our species was F. saxoplanctonica, and it was the first record in Korea.
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2 224 ¥ OMIZEE DUES 93 DNA HFRY 24
4EIEP, O3k, ASHS, B, 71384 ¢
At AH skt

U A ZFE QA ZEA AHYEF] AP ES 331 G, 7|5 2L Yol ol 2
FAo @] EXxdt o] & FA A 7| 2R A& st YA FA o 8% Y
&S Sty g Al 58 AAGIAY TR JHE §E, o) AV E A 7= 5 FAH
A L RIFe 5o 4YPEFS vz o Fofl vl Z=F TF- ol g 7138 ZYUE P o]
79 drE FUEHY S B =59 € AZlo] AaEm JHEH O R v =3 Fo
T ARH o2 L= FHE 7HA T o]of Nk DNA HIZE 7| & 54 EXulAE o]
S8 e Q7G-S B4 W Zo B4 N &S AT F o FEHFHOE FA
TS MEA EFAE F AT B AFAAE FUY FA T2 S nAZFE ZY
B P 3517] 91 BAuAE A8 DNA 3 Y B4 & stk A7 Y8l 3 A4 A
o] 2t et= P 2 F BRTS GY BEst vigsta, 8 2 A 54 AASA T
DA} G HEZFS5H558F U 12787945 1259 DNA vtEZ =7 £ 5 Qi ot 9fA
RZFo A BFE3 FAA A7l o] 3 o] 28S rDNA(0.345)7} 18S rDNA(0.086) H.t} oF
4l o A 02 BAE AT 72 FE rbel(0.091)°] 18S rDNA(0.054) 2.t} o 1.649)) =4t}
olEHlZE ¥ 7 AR A A E ENT A, T L &L FAF AG AAA
ROl EFT N FHF I AL FAT F AAT B ATFE T3l 3 A 23t
AR 2F D FZ2Fo LT F AEDNA IR ET} AL L HrrEQon, FuU v Az
7 XF DNA vl Z.E dlo|gu|o]| 2§ T8t 82 5 S Aoln.
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lo[stojRtCHEt R DHat KD}
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20|3f0{tCHEt R Of 2o}
‘0| BH0I{THEIR O RIpsHoI A

A Fo £ 28 F7) o GE A LF ZA = L 35t A A H Q) A2
w23 gt} o]of upe} B F= 1998 FEH EFT AHAE AEF 7FsAol A= 9
AES AHARTFOE A3t Bestar o, 2022 d74A] oF 36F°] A A= A
SHAITH Qg A E2] A A AGol mpet AT 5= = 7719 2 BAEL A A+H vt
7F AL itk ek A, E A= AHARTE Aol AE 70 v A= dFS £43517]
200137 202237 A AR A LS F o2 A G H WA E 6F = 2 E ofA ol A A
HE YT H3E B4 Y. B AFoA = 20199 - 20223 71K AEIA EUEHY &
A EZQl “Ufjo] A G ol A AH] RS0 JREEZF JYAEF LA A5 E L9 A
T A3 F944700] JEEEHJOH, 1 F EHFTE I} 474%E 7+ Bk, HEAAS
30.6%, AD =T EH 10.1%, T3=FHAE5AE 7.7%, 2 GH =88 FH 4.2% <ol
o} HbA | 22 77 Fo AR SUA S-S BFE ] 49T 20208 HEARTHFOZ A
AE Y F-L th2 32 2021 ol = H F 395.5£212.3% 7 A 9, 21 & 20223 ol = H
T 13.9+21.3% 7FAFATH 671 € 9 AFS- B4 fof §71 7]300] Aol =E A A o 8 Y
A5 LA RE7t A F71s AL Z Hol ¥ fof 7|17 A =R 2= g F9
712 2= dlo)l 3% o] x] vt BaE T Aty A A BT ol Y 2 AP AIE & 4
qE A F A= 5uAE] 20223 HARLTFOZ A7) W&o, -4 713F o]
39 20230 75 = NET) E718 Ao o AAT Qe Fd e HAE (A 181
Tof i F28-& F0]7] Y3, o] E = = So| E(F2 E)T 2E 244, 3
7HA & T EA, AR U E o] AlgatH, o 2 Foll B3 Al o] 4] 3heF A H Q] Fo] £F
B FHAHR o] npE HojoF & o),

*x Hoof J1= 3123173 Ak}l 7] < 9 o] 2] (KEITI 2021002270001)2 Hto}l =3 =) 5 U o)
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EZ 9 QafHEZ0| UlAH 98 X AW MEH
L3P, 23U, YRY?, MUY, T4, Yo

10|30 24CHBt R O Rakar
20|310{2{ChEHT O ABEHATA
QISR 2 SSAIED}

A AN H oiEE Ao LR =TT T A E0 o] 5] FTISIEA e Fe £
o W& EA7F A AR ATt =] B=7F opd ol M o] o F i B A mk A 7}
S7hstar AR, # U A S vhdsty] 1 YA AT = v FR AReIn & AT =
Ul opel M B E ERA S AR S VY AL I v AR HEE
Aol & Fof A2 Q) #e b-E =E sl skt 202018 F-E 20223 7hA] A B A w2
AE BUE P S st s 1270 A QoA 898 AT AR S AR AE
F7H R AR S AR/ A AT FHI 2R BFSHAUL, v a7 o) Aol et &
10712 &5 o 2 Al E3tete] 243t B2E FL2 575, 96702, H2AAE, &9
FE, Ao, THEFHEAS, LAE, e TH, F2ARFLHARC] &
HAT B4 A3, 2AA 73 (61.9%)= A E3hE Hl&o] AFFIB(38.1%)°l Hls] FH 3
EUTHP<0.001). Al -2 0.2 AAF-R ol A= T4 E(43.4%)°] 71 BkoH, AT
A= 2B 2F(48.1%)2 7HE A Z R THp<0.001). FE P28 d3x9] Z¢, Aol
ot W FH = AA R e A I 222 YEHE A RH(p<0.001), 1 2} AEl A= SR
AE =7} FRAH A FTHp>0.001). =3 G0l W FEHE AARI T FYHEE,
HEAAE L AETRHEA 2EH2ZEL 7P A EATH(p<0.001). A7 234, EXFT 3 2 A
5o AR dIEEeM s 2 Aol & HolA dker, o= vlagA ol thak FA F <
370l Sle 7he 8-S RAET. Bl &o] M FE| 9 o] 54 f3A A S H3s=4
F= AU 2ol 23 Fulo] HEYL A9, THE T EA=TIH = 5 A<
Zoltt,

* B AT = FF NGV YFHHE o| & QA S S F AAT 2L V&
N @2EAl) (KEITI 2021002270001)2] 2| o 2 whol 48] =] ¢l F U}
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DA 2R HEL AuA o2 A Y-S 53 REFHEE g2 A E o 20 =
257 P4 AYde 2871 A, AAHA D E&A 0] Pol o] 5L F AV HESY] 9137 7]
Z/to] 5ot B A= AP O 2 Yo) F85T Ye H2{7 FAY RES
3, 527 18F, 66MIFFE AAH3 dA F=Z7 (65 umol - m? - sec”, 12h : 12h)3}ll
Al 25E(4°C, 10°C, 20°C) H vl A F e (Y A R T A ALHE) A]yol] w2 F7) B E 7hsd =21
S g3tz AT 2t 2AEE 1] Lot A A S E SAAALE T ASARE S
3t A Th AA )R] vl Al 20°CA A BE Fo| ME 71 F43] et oy, 271 € &
BE M E 571 228 A S BYT 10°C] Z %, 112U AFE 3452 A 2] 3 14F0]
3IMLZ A ESF7) F718 AT 4°C9) 739, 16F°] AT F 1-271 €2 ool AFEEH 3,
H 2] 2F o] 470 Y St AL H 02 AT LA AFRE|R] BE 79, 10°Col A B
EWgF7) 3702 o) HEHQ O, o] F 637 vl YT 6/ L 7R A E3 AT 4°CY
745, 10C tjv] BE7|3ko], H o 24.7% 7H 48R o 53], A 20 FHeFslHd 952> B+
53.4 % 734381t} ©] F 53, Coelastroideae ©}3}9) 43 FTELS T2 FE9) B3] A2 =
oA 270 AEFFAT. 5272 47 HEL 2T HA v el QAR 2ot
TAALHAE A FEl7F A ey, H A7 BEO] 753 255 10°C7 A&
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HZEIFOIM G2 5= ol THE LAOMZF 22| HatF
B2, BT, 01F ', WSS

BRI eIy
sty Btchat kst

B ATFE FAA AR fFdHE EF2Ho| e 9% HIE ZARIY vz
FEFS T3 FTHES), ALH(CS), MG OP)e] HPFTS Fol 30¥3 FFRHAxE
7 739 A3 E gt 59 @5 4-av 5+ CS ES AFFAA ZH2 1049,
20 ol HhAQ 10424g L7, 989 ug L'E BA oW, OPAET S F3T HF &
o] By 1.0+ 02 ug L' FEE FAYC Fet2gHoA YELavEE Aol A
ol W} RE AYPFoN AEHHoE Friorn, oPAIETFE AE FEAAHI
130.6 ug L"'2 ES (21.7 ug L)} CS 439 pg LHol vl&] =2 e 2o ESAE
oA BFu M/ 27](10%) @EFL 7.60 x 10° cells cm?0] R 31, o] F HR & o
2 ZF7tsle A FsAHAE AR 7040 x 10° cells cm?S Ytk €S A F Tl
A BERUAZF ASFS 25Y7HA FF 1425 x 10° cells ecm?§ o0, AH FEAH
ol F23] Z7}35t] 89.03 x 10° cells cm?9] 2 BQl Wb OpA PO B ujAz
ol dEFe A3 27110Y9)FH 25U 7R FASA F718H 94.08 x 10° cells
cm?e] o E AIFTF /A L FS Byt B3 nAzF #S ESA T A
10¥ 2} Fragilaria sp.7} 78%% =-3-A3 o1, AlZto] Aol mWa} Navicula sp.©] BT+
50%% H3te AEFES EAY. CSAFTANAM = 1082 3 F2 Pseudo-nitzschia spp.
(29%)9}  Cylindrotheca closterium (27%)°1 3, Ad Z7](10Y)FE 2592714
Navicula sp.2] H]&°] 19%°A 62%E JFA3 J7HY. A48 FEAHANE= C
closterium (76%)°] S+t OPA @ T ANA FRAv A2/ #3& A4F Z7](10¥)F
Bl Navicula sp.7} 471%E AP o, AHe] 7ol wa}t Navicula sp.7F AEH 02 F
7ttt A3 FTE AF7HA 90%°017de] Bl EE S9¥Yt. ARHoE BAuMEF
TR TR WHsle d4E Fxo wet doldla, dE w5 S wet 3 A
279 Hu d=ZFy AZETT SIS FRASAY. o9 2 A= Eg2YHo)
FANAFE fFe 2 FHEE AN & sE wt Fold FRAvAMZEFE
A S e AARL

.
=
=]
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HMLE AFKSR| W oS 2 Y TYUS
2P, LtEhe?, Haha

THUTHER ST 7|25
*ALchetn A28t

AN ES &F T LEE Usf A AAFHSE Fdo] Skt Ut oAl
e A= EF Al HAd F Fadsin] YejA, A8 FAle] FHHA

VIS 71X Aot YJHAYEY B = 7Y 27 DA Yo s, 53] 4t
gAY A5 ST A AT BEMseH, A4S A A= Aol HAHolt. A diEyl
= W A= Y2 AEsA FrEsta oy, s e Ad A7 F
=3 Aol olof gt B AT = dHWAE AL E &) dAARY Fx L X
&S stz 2022 d FF E AgdolA A AE AT E P
52 20229 SEFH 11€7hA] F 20709 JAFAFAANA #5248 23] WA
z239 MA= 3 Zol, vizt do|, FA, A8 L S, L EL (X8H /)
ARAE T8 F)E T3l AdstAdT. =AF A3 F 47 65 10T 23971 A7 £
o FJAE AL BFEHAAE(Trachemys scripta elegans), =¥\ A E(T. scripta scripta),
2| ¥ FEl(Pseudemys  concinna), ZEAESWAE(P. nelsoni), HFHZINAHAE(P.
rubriventris), 3'd € e+FE(P. peninsularis), ‘&5-PI DA 5 (Chrysemys picta bellii), & °]A
Wl 2= B} E(Sternotherus carinatus), %= =555 (Mauremys sinensis), S5
(Chelydra serpentina)2- % YE} O™ o] F HLEFAE| 239704 F 1837/|AE AHA
3l 76.6%°] W& = 7} =A dEbgt &3 fAEe] ¢ S 997198 &H ol ¢
ol HAaglon, nAds A= 50707 dART. €8 X3 EL 7Y 47E 71
=7 Ut e, 03752 9o 71 @A UEyt. dd AFd= YA E| FE F
FolA 4FE&E 37 "o £ Eo] 7€ 71 =A YEd Ao E dddy. we}
A A s AFAFA A A4ste HAAE RS i LY Eo] 5 7€ X
st Aol AEACE AddT. & d7= A W AHste daARY T
MAF, THES FAT AR, FF “AHAAY Y AW AE AL E olsstr] 91 7]
= ZA57t € AolH.
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2I3DNAE &85t 215 S E2|of(Myocastor coypus) BE £7

1 2 2 1
HIRIRP, BRUL 42, £YTC
AgThem BECHst B E s

Hestn Bsuy 238

1980t FxF o] =dE ol F 20061 AA A|2lo] BilE FEE oK(Myocastor
coypus)= F &GS TAHLE AAsty U9 F8 UL HFoE HIHAT. AEF
WA =8 0 8 sty FEZ ot A g FAdstE FAHE UYEW I oy FAE T4
S EHNAH FL A HEE Holal }lo] A2 A3 go} gl &2 KU EPo] 875
AT 2 AdTE U HAY AAFA0|A FAZ FAZ AHE FEES HWELE w7
Egole] FX & &21317] Y5t 27dDNA(environmental DNA) Y 2] A& 7Hs4d S
5N BF7EDNAE &, EY T BF ARE o) st Aoz A= 74
A EF4E Tl AET S AEste WHolt. B7DNAE ©] &3t FEE ol &3]
Aot FEZ ote} 71 AR A S = ¢ X Echimyidae®] 43 =W A X7 632 F4
FHE Z8&stq CO1 Y9 T 5ol mgo|HE /dsiitt. =2 AMEH 4373 A
Z2 ol &3 PCRE T3t /e d Ze}o| v 3F 9] AAA S ATt FE=0l A48t
T FEZot] EXE &3] A3t 20229 7€ S XS HWH SR F 137] Aol A] A
SFS YT 27 9719 A ANA wEZ o ASHUG. A= AL 2=A R AR}
& A7eto] vl g Tt FET o7} A4 sh= AL R ER1E = A H A 71%] FA &
< BT B dFoA = wEZ oL A& fst F 5olF Zeto|w & A Zst o A
Ao Ao HEE T3t o] & 7te A S FUsA S7DNA HH S JAd AT
A2 d3 et S Q3 AR YHELZ T F3oH I EXE 53l A
AR Y o] &2 AT
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Vertical structure of understory vegetation in Quercus mongolica
and Pinus densiflora forests of Mt, Seorak

Do-Hun Lee' and Ki Hwan Cho®?

"National Institute of Ecology, Seocheon-gun, Korea
’Institute of Natural Science, Yeungnam University, Gyeongsan, Korea

The vertical structure of understory vegetation were analyzed using Global Ecosystem
Dynamics Investigation lidar data. To compare forests with similar conditions, forests located
between 500 and 1000 m above sea level and older than 50 years were analyzed. Lidar data
obtained in May and October were analyzed. For forests with a canopy layer height of 30
m or more, the lower layer was divided into four height sections, 0-5 m, 5-10 m, 10-15 m,
and 15-20 m in vertical height, and the average plant area volume density (PAVD) of each
section was calculated. In the case of pine forests, dominated by Pinus densiflora, in May,
the average PAVD for each height section was measured to be 0.149, 0.176, 0.187, and
0.154, showing the highest density in the 10-15m section. In the case of the oak forest,
dominated by Quercus mongolica, the average density was higher than that of the pine
forest in the 0-10m section, but it was lower in the 10-20m section. The average PAVD for
each height section of pine trees in October was 0.140, 0.166, 0.181, and 0.154,
respectively, the same as or lower than that of May. The values of oak forests was 0.153,
0.189, 0.209, and 0.168, showing higher values than that of oak forests in May and pine
forests in October. The results show that the vertical structure of understroy vegetation
differs by forest type and also by season. This study can provide case study for related
studies.
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ol ELRIe| Ho| Q9 At

QuP', 1A, Zo|H!

'0|3tof 2k Bt Of kst
20|3t0{2tch 3t Of Ratsted A

JYPBEL EF A HHZAA Y-S v X AeA L #8L 7NES I A &F
QA EAE Yoz Ut wedA, Qe F L T8 = AL Ve A S B35 §4317] 9
3 83 Q&L S} o st R St of| A AL F {2 ZEF"E o] &3] Ho] {91
E9E A HTA YT B/ REFYS YFE T HdoZ HolA EZ Folrle= g
T3 BT E&5A HolE = TS o] &3] Hol|Y g o] 83t A E 3.
202239 % 49 1295 102 274 7HA] A AFA| FEA o F7HA] LYZAE A X8l
o = - E5te] LA XE AT Ho| o] o= B AP Y3 YA E
ol Hold A AHE Faste] HA 17 &E AHESHA T F29F 54 F5F, STONAE =
g3ttt B2 ZEP(m=4)NA = HF2HAAE 80, BlHFE 5 G| 116714 = F 201
MAE EZH P} 202150 72 ZREY TYZXE AHE-8te] 4ol A 62714 F 9+
B Hold Qlo] H724 REY TIAA TS A5l APstP o, HE2AAE 12, ¢
Aol 6/MA 2 F 18/MA7F LE F Ut 2022\ LI ZAHRE FY7IL FL v e 7 $of &
SAAE 55, HFE 4, A o] 32704 7F LY H UG, F X8 QA7 aNA R A=}
H st oF sull Sttt WetA QAR 28 & 832 02 17| A= £HF
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Y =1t 217 =2 AN [¥oll THE EYF FAIR2Ya 3425 X Hat
YYEP, 0|F0|, LYH, OIS, U0IY, 0l57|, U+, Y&

THSYLNHE RIlsY

=AY AETOYE 2AS 3 AL 8T 98-S FYPd. 28y =AH
AoAe= Ao AeNgts FaA7 7]Fd it A7 353 AAFolg. wek £
A= B =3 F7)AN] =9 AA FHo] EY TA2WY {4LF £2 ofd
FEFE F=A AESIIA T A A A B =9 A E9] IAEE oF 1%0]H, &=
I 6 cm, AGE AEFL 1 g22 2E0] A9 gle A4 F3oly, 7148 =4
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ST S3EF A A3 B8 =oAE 634 8F 27/0AI7F YERG I, f7] A =
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ol = F4E 77155 3439 555 0.2 9o 2 Fo] T2 Ao 2 eyt Y £H9Y)
T 737] FH(A1Y)AA 22F 02 71 B Fo] 23R, A IA=713F(11€)~8F
OY)o 2 717 AA 3T FHFT R ol HFTOoEE 2T Fof AX3F4A0], H
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Distribution characteristics of microalgal communities in the
upper and lower reaches of the Nakdonggang River

Suk Min YunP®, Daeryul Kwon, Chang Soo Lee, Mirye Park and Sang Deuk Lee®

Microbial Research Department, Nakdonggang National Institute of
Biological Resources, Sangju-si 37242, Korea

Distribution changes of microalgae communities were studied in the Nakdonggang River
was studied in two sampling stations (St.1 Gyeongcheongyo Bridge (GB) and St.2 Daedong
Wharf (DW)) at monthly intervals from January to November, 2021. Total 83 taxa were 82
species, 1 forma, belong to 49 genera, 32 families, 21 orders and 8 classes. The most
important group was Bacillariophyta and Chlorophyta. The species number occurred were
ranged from 5 to 24 in GB, from 9 to 21 taxa in DW. The contribution of Bacillariophyta
to the total species richness were the highest during the all survey period, and Chlorophyta
was counted with the next highest value in study area. The dominant taxa were Aulacoseira
ambigua, A. ambigua f. japonica, Ulnaria acus in this study. Cluster analysis and non-metric
multidimensional scaling (nMDS) analysis based on Bray-Curtis similarity identified 4 major
groups which corresponded to microalgae assemblages and their characteristic species.
Correlation was analyzed through CCA analysis. It was found that there was a correlation
between the microalgae and environmental factors. It was analyzed that the divided groups
were distinguished because of the differences by survey periods. Therefore, seasonal change
was judged as a major factor affecting the distribution of microalgae communities.

Cormresponding author E-mail: diatom83@nnibr.re kr
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The modification of nutrients-chlorophyll relations depending on
the flow regime of flood and drought year

Geofrey MnyagatwaP and Kwang-Guk An®

Department of Bioscience and Biotechnology, Chungnam National University,
Daejeon 34134, Korea

Nutrient enrichment due to anthropogenic activities has caused widespread ecological
problems in aquatic ecosystems. The main objective of this study was to determine key
regulating factors for nutrients- chlorophyll relation. Frequent rain episode changed reservoirs
trophic level based on the Total phosphorus(TP), secchi depth(SD) and Cholophyll-a(CHL-a).
Flood and drought also influenced the N:P ratios and Chl-a:TP ratios resulting in the
modificatios of nutrient(P) in the system.Regression analysis of empirical models showed
that CHL had higher linear relation (R*=0.59, p<0.001) with total phosphorus than to total
nitrogen (R’=0.37, p<0.001). Based on flood years nutrient indicators was higher compared
to drought years. Algal bloom indicators and transparency such as CHL-a and transparency
(SD) was high in flood year compared to drought year.

** This work was supported by Korea Environment Industry & Technology Institute(KEITT)
through Aquatic Ecosystem Conservation Research Program, funded by Korea Ministry of
Environment(MOE) (2020003050004).
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Development of ecological endpoints for site-specific soil
ecological risk assessment

June Wee®', Taewoo Kim?, Yong Ho Lee', Sun Hee Hong?,
Yun-Sik Lee?, Yongeun Kim', and Kijong Cho®'?

'0-Jeong Eco-Resilience Institute, Korea University, Seoul 02841, Republic of Korea
2Department of Environmental Science and Ecological Engineering,
Korea University, Seoul 02841, Republic of Korea
3School of Plant Science and Landscape Architecture, Hankyong National University,
Anseong 17579, Republic of Korea
“Department of Biology Education, College of Education, Pusan National University,
Busan 46241, Republic of Korea

ISO 19204 provides guidelines for the TRIAD approach, which combines chemical,
ecotoxicological, and ecological assessments for site-specific soil ecological risk assessment
(SERA). Various endpoints, such as the Bait lamina test (ISO 18311) and C and N mineralization
tests (ISO 14238), are proposed for ecological assessment. In this study, we investigated the
advantages and disadvantages of multiple ecological endpoints and applied three selected
endpoints (Bait lamina test, Collembola abundance, and Community level physiological profiling)
to an heavy metal contaminated site. The selected endpoints showed a high correlation with heavy
metal concentrations and effectively described the ecological risk of the site. This study can
provide basic data for the application of the TRIAD approach and SERA in Korea.

Corresponding author E-mail: kjcho@korea.ac.kr
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Long-term chlorophyll-a dynamics in relation to the intensity of
monsoon rain, nutrients and flow regime in a large dam reservoir

Thet Thet KhaingP, Ji Yoon Kim, Min Jae Cho, ,Hyeji Choi, Sang-Hyeon Jin,
Md Mamun, Namsrai Jargal, and Kwang-Guk An°®

Department of Bioscience and Biotechnology, Chungnam National University,
Daejeon 34134, Korea

This study was conducted in Juam Reservoir which used for drinking water and other purposes
from 1993 to 2022. One of the hot issues in the system is the eutrophication, especially frequent
phytoplankton blooms, resulting in degradation of water quality. The concentration of the CHL-a
increased to 0.73% in the flood years and which is due to the intensity of the monsoon rain, whereas
the concentration of CHL-a decreased to 0.24 % in the drought years. Pollutant transport theory
suggested that suspended solids (SS) act as a TP carrier. The CHL-a contents were mainly
regulated by the phosphorous, which is determined by the flow-regimes. In the flood years, the
inorganic suspended solid (SS) increased to 0.72%, whereas in drought years decreased to 0.54%.
Likewise, total phosphorous (TP) concentration was largely affected by the intensity of Monsoon
rainfall, in flood years the concentration of (TP) increased to 0.78% , whereas in drought years it
decreased to 0.59%.

** This work was supported by Korea Environment Industry & Technology Institute (KEITI)
through Aquatic Ecosystem Conservation Research Program, funded by Korea Ministry of

Environment (MOE) (2020003050004).
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How can test the functional diversity of river fish in
relation to water chemistry and biotic index?

Namsrai Jargal®, Hyeji Choi, Ji-Yoon Kim, Sang-Hyeon Jin, Min-Jae Choi,
Md Mamun, and Kwang-Guk An®

Department of Bioscience and Biotechnology, Chungnam National University,
Daejeon 34134, Korea

The functional diversity approach using fish assemblage can provide ecological significance and
essential clues to test the energy flow in aquatic ecosystems. Little is, however, known about the
functional diversity of fish communities in Korean rivers and its relations with chemical water
quality. Therefore, we tested the functional trait-based diversity of freshwater fish concerning
water chemistry and the multi-metric index of biological integrity (mIBI) in Mangyeong River.
Twelve fish traits related to food acquisition, environmental stability, and habitat preference were
used for functional analyses. Water quality degradation due to eutrophication and high organic
matter negatively affected the functional structures of fish and ecological health in the river.
Furthermore, the decreased functional richness and dispersion influenced ecological river health
due to the loss of insectivorous, rheophilic, and sensitive species. In conclusion, the functional
diversity of fish was affected by chemical pollution and habitat modifications, resulting in the
degradation of ecological river health.

** This work was supported by Korea Environment Industry & Technology Institute (KEITI)
through Aquatic Ecosystem Conservation Research Program, funded by Korea Ministry of

Environment (MOE) (2020003050004).
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Modifications of trophic state based on total phosphorus, Secchi depth,
and chlorophyll in the three zones in response to the monsoon rainfall

Bilguun AriunboldP, Hyeji Choi, Ji Yoon Kim, Sang-Hyeon Jin, Min Jae Cho,
Md Mamun, Namsrai Jargal, and Kwang-Guk An°®

Department of Bioscience and Biotechnology, Chungnam National University,
Daejeon 34134, Korea

The degradation of water quality is one of the hot issues in drinking-water reservoirs in Korea.
Interannual and monsoon-seasonal fluctuations of trophic state were studied at three different
longitudinal zones in Juam Reservoir using datasets over 30 years. Our long-term data analysis
indicated that trophic state index(TSI) based on total phosphorus(TP) and algal
chlorophyll(CHL-a) decreased longitudinally from the riverine zone(Rz) to the lacustrine
zone(Lz), whereas the TSI based on Secchi depth(SD) was changed little. Also, values of TSI
varied by the monsoon seasonality thus TSI(TP) increased largely during the monsoon. Values of
TSI based on TP and SD parameters were higher than the TSI based on the CHL-a, indicating a
dominance of particulate phosphorus and/or shorter water residence time. The analysis of trophic
state index deviations of TSI(CHL-a) - TSI(TP) and TSI(CHL-a) - TSI(SD) and N:P ratios
indicated that phosphorus is a key limiting factor for primary productivity in the reservoir, along
with a minor effect of non-algal turbidity and zooplankton grazing.

** This work was supported by Korea Environment Industry & Technology Institute (KEITI)
through Aquatic Ecosystem Conservation Research Program, funded by Korea Ministry of

Environment (MOE) (2020003050004).
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Evaluating dung beetle species candidates for restoring Taean Sinduri
Coastal Dune ecosystem using an individual-based model

Jung-Wook Kho?, Minhyung Jung, Joo-Young Kim, Do-Hun Gook,
Hyeonjoong Kim, Soowan Kim, and Doo-Hyung Lee*

Department Life Sciences, Gachon University, South Korea

To restore the ecosystem of Taean Sinduri Coastal Dune, there is an ongoing effort to
re-introduce dung beetle species, which plays a key role in the coastal dune ecosystem.
However, Scarabaeus typhon (Coleoptera: Scarabaeidae), the native dung beetle species in
Taean Sinduri Coastal Dune, has been locally extinct in South Korea since 2005. Taxon
substitution the introduction of an alternative species to fulfil the ecosystem function of
recently extinct species can be a practical strategy for restoring ecosystem of Taean Sinduri
Coastal Dune. Currently two different dung beetle species, Gymnopleurus mopsus
(Coleoptera: Scarabaeidae) and Copris ochus (Coleoptera: Scarabaeidae), are being
considered as candidate species for taxon substitution. Gymmnopleurus mopsus, a telecoprid,
rolls dung balls away from dung pile and nests, showing behavioral similarity towards the
extinct species. On the other hand, C. ochus, a paracoprid, burrows under dung pads when
nesting unlike S. #yphon, and is generally known to be more effective in dung removal
compared to telecoprid. Because introduction of non-native species may have an
unpredictable impact on the native ecosystem, careful evaluation of candidate species must
be preceded prior to practice. Therefore, using an individual-based model, we aim to predict
the effectiveness of taxon substitution in restoring coastal ecosystem using the two
non-native dung beetles species varying with behavioral similarity and ecological
functionality. Further, we aim to provide and compare the most optimal restoration strategies
for each species in both biological and socioeconomic perspective.

Corresponding author E-mail: d1343@gachon.ac kr
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Community recovery of benthic macroinvertebrates in a stream
influenced by mining activity: Importance of microhabitat monitoring

Mi-Jung BaeP, Eui-Jin Kim, Sun-Yu Kim, Yong Hwang, and Kyung-In Seo

Nakdonggang National Institute of Biological Resources, Sangju-si, 37242, Korea

The decrease in freshwater biodiversity owing to anthropogenic disturbances such as
mining activity is a global challenge; hence, there is an urgent need for systematic
approaches to continuously monitor such disturbances and/or the recovery of biodiversity in
freshwater habitats. The Hwangjicheon Stream is the source of South Korea's longest river
and has been subjected to runoff from coal mining. We investigated changes in the diversity
of the benthic macroinvertebrate community in various microhabitats, including riffle, run,
and pool, to monitor the recovery of biodiversity in the stream following the improvement
of a mining water treatment plant in 2019. The dataset comprised 111 samples obtained
from four types of microhabitats (riffle, run, pool, and riparian) over a four-year period from
2018 to 2021. The mining-affected sites had lower macroinvertebrate community
complexities based on Network Analysis, and grouped into the same cluster based on
self-organizing map (SOM) analysis. Moreover, 51 taxa selected as indicator species
represented each cluster obtained through the SOM analysis. Among them, only Limnodrilus
gotoi and Radix (Radix) auricularia were included as indicator species at the mining-affected
sites. However, after 2020, the benthic macroinvertebrate community complexity increased,
and some of the microhabitats at the mining-affected sites were included in the same cluster
as the reference sites in the SOM analysis, indicating that the recovery of benthic
macroinvertebrate communities had initiated in certain microhabitats (e.g., riparian). Further
analysis confirmed that the macroinvertebrate community clearly differed according to the
survey year, even in different microhabitats at the same sites. This suggests that more acute
microhabitat monitoring may be necessary to quickly confirm biodiversity recovery when
assessing the recovery of river biodiversity from anthropogenic disturbances through benthic
macroinvertebrates.
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Is biodegradable plastic truly an environmental savior?
investigating its full impact compared to non-biodegradable
plastics on Microcystis aeruginosa

Ka Young KimP', Jee Young Kim', Jaewon Park?, and Yoon-E Choi®®

"Institute of Life Science and Natural Resources, Korea University, Seoul 02841,
Republic of Korea
20Jeong Resilience Institute, Korea University, Seoul 02841, Republic of Korea
3Division of Environmental Science and Ecological Engineering, Korea University, Seoul 02841,
Republic of Korea

This study aims to investigate the environmental impact of microplastics by comparing the
effects of biodegradable polylactic acid (PLA) and conventional polystyrene (PS) plastics on
the growth and survival of the freshwater cyanobacterium, Microcystis aeruginosa. As
microplastics are known to accumulate in aquatic environments and pose a potential threat to
ecosystem health, it is essential to determine whether biodegradable plastics are truly
harmless to the environment and whether they have any influence on the occurrence of
harmful algal blooms. The study will involve exposing M. aeruginosa to varying
concentrations of PLA and PS microplastics and monitoring their growth and physiological
responses over a period of several weeks. The results of this study will provide valuable
insights into the environmental implications of microplastic pollution and the potential
benefits of using biodegradable plastics as a sustainable alternative to non-biodegradable
plastics.
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Assessment of arsenic toxicity using environmental DNA
analysis, Allonychiurus kim{Collembola)

Yuchan Won®' ,Yun-sik Lee?, June Wee®, Taewoo Kim', and Kijong Cho*'

'Department of Environmental Science & Ecological Engineering,
Korea University, Seoul 02841, Korea
2Department of Biology Education, College of Education, Pusan National University,
Busan 46241, Korea
30-Jeong Eco-Resilience Institute, Korea University,Seoul 02841, Korea

Soil contamination by heavy metals is a major concern as it poses a threat to human
health. Collembola, which are widely distributed in soil ecosystems, play an important role
and are sensitive to environmental changes. Therefore, they have been utilized as a model
species to study the effects of heavy metals. However, toxicity assessment using Collembola
in soil can be time-consuming and cumbersome. Therefore, we propose the use of
environmental DNA (eDNA) analysis to efficiently and quickly analyze contaminated soil.
The method with Collembola to determine ECS50 using toxicity assessment takes 28 d,
whereas using real-time PCR to compare Ct-values obtained through eDNA analysis, these
values can be obtained in 14 d. In this experiment, Allonychiurus kimi were exposed to soil
contaminated with arsenic to investigate whether the 28 d eDNA results show a
dose-response. Our findings suggest that eDNA analysis can be a useful tool for efficient
toxicity assessment in contaminated soil, and the results could be used for the development
of future toxicological assessments.
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Selection and characterization of microcystin-LR aptamer through
Capture-SELEX

Jihye LeeP!, Jaewon Park?, Jee Young Kim?, Hyun Soo Kim?, Byeolnim Oh?,
Jino Son”, and Yoon-E Choi®'

'Division of Environmental Science & Ecological Engineering, Korea University,
Seoul 02841, Korea
’0OJeong Eco-Resilience Institute, Korea University, Seoul 02841, Korea
3Institute of Life Science and Natural Resources, Korea University, Seoul 02841, Korea
“Department of Electronic Engineering, Kwangwoon University, Seoul 02841, Korea
°National Institute of Biological Resources, Incheon 22689, Korea

Microcystin (MC) is a cyanotoxin mainly produced by the microcystis aeruginosa, which
causes harmful algal blooms. MC is a highly hepatotoxic cyanotoxin, with MC-LR known to
be the most toxicant. Currently, HPLC and ELISA are used to quantify MC in water.
However, these methods have limitations such as being time-consuming, high price, and
making them only practical for use in the laboratory. To overcome these limitations, we
conducted a study using aptamers for detection. Aptamers are a type of biosensor composed
of short oligonucleotide sequences that can specifically bind to target molecules with
structural specificity. The process of selecting aptamers is called the systematic evolution of
ligands by exponential enrichment (SELEX). We used a Capture-SELEX method in which a
random library was immobilized to improve the efficiency of the selection process. Once the
binding rate was saturated, we sequenced the product using HTS. And measured the binding
affinity of aptamer candidates using ITC analysis. The Kd values of the candidates, MC-J3
(1.33 uM) and MC-J8 (3.22 uM), were lower than that of the previously reported aptamer
AN6 (3.27 uM), indicating a better binding affinity.
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Potential of 3D scanners in biological research

Younji KimP', Byung Kwon Jung?, and Yikweon Jang®

Division of Mechanical and Biomedical Engineering, Ewha Womans University,
Seoul 03760, Republic of Korea
2EcoScience Research Center, Ewha Womans University, Seoul 03760 Republic of Korea
*Division of EcoScience and Department of Life Sciences, Ewha Womans University, Seoul
03760, Republic of Korea

This research presents a 3D scanner capable of creating three-dimensional model of
insects. The design of the scanner is based on a pre-existing scanner known as scAnt,
originally developed by Plum and Labonte. By placing an insect specimen within a
motorized revolving rig, the scanner can capture images of the specimen from multiple
angles. Ultimately, the camera positions form a uniform spherical grid with the specimen
placed at the origin. The acquired assembly of images are then stacked and masked,
reconstructing a three-dimensional model using a photogrammetry software, 3DF Zephyr.
Using the 3D scanner, three-dimensional models of insects are successfully produced,
ranging from Suisha coreana(Cicada), Dicranocephalus adamsi Pascoe(Adam's stag-horned
beetle), Pseudotorynorrhina japonica(Drone bettle), etc. The scanner also enables the
measurement of both two-dimensional and three-dimensional morphological traits, including
highly curved profiles and volumes. These traits are difficult to obtain using a
two-dimensional image. Furthermore, the accuracy is assessed by scanning a ceramic gauge
block(K grade). For a length of 1.lmm, the error was found to be within £0.1mm range. It
is foreseen that the 3D scanner could be used in numerous applications, from insect
morphology studies, computational fluid dynamics(CFD) to creating virtual museums.

** This research was supported by SL corporation(2021170700101).
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Enhancing growth and astaxanthin synthesis in haematococcus
pluvialis through ultrasound stimulation
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Haematococcus pluvialis is a microalga that produces astaxanthin, a valuable product with
diverse applications. Among all known organisms, H. pluvialis has the highest astaxanthin
content and can increase production under specific conditions, such as high light intensity.
However, the slow growth rate of H. pluvialis and the high energy consumption associated
with incubation under continuous high light limits astaxanthin productivity. This study aimed
to increase the growth rate of H. pluvialis and induce astaxanthin synthesis using ultrasound
technology. Ultrasound radiation is an eco-friendly method that does not require the addition
of chemical reagents. Furthermore, astaxanthin synthesis can be induced by temporary
ultrasound stimulation, reducing the need for strong light stimulation and conserving light
energy. The study found that low-intensity ultrasound irradiation (20W, S5min, once)
increased cell density and chlorophyll content by 43% and 27%, respectively. Additionally,
strong ultrasound irradiation (300W, 20min, 6 times every 2 hours) increased the total
astaxanthin content and the amount of astaxanthin per cell by 17% and 89%, respectively,
within one day.
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