2
0
2
4
ot
=
et
3
AQII
s
ot
2l
gl
Jl
ot
2
CH
2l

Do P (nexs ~ (ANl g rihNvoN

www.koseb.org

2024 DrREAMSBOtY] S L

aJi==CHel

QISX|SAICHS] SSCiF Y HE 7|2 el

| -

20243 102 16%(=) ~18%=)

Aie2t ofs

= £ A SIRSIHAISTH
Y o TREYIENA

S o » St27|xnlst K| |
o = 4 = =
. TLI K'BI KOREA BASIC SCIENCE INSTITUTE

SIAMITiSH A YAKAT L @
‘NS RESEARCH INSTITUTE FOR LIBERAL EDUCATION
RS Vorst UNIvERSITY —

OCEANSCENCETECHNOLOGY.






www.koseb.org

2024 UIEBUE=RY|

SJigt=0Hel

(o)

2(=)

20244 102 1622 ~18

A2} 0l

o

PIMICH






Opening remarks

E73e AN ES I )Y o,

20243 7HE, =3 A ESS] Hr|ghedld o Ee 24
718A AZFghUch nH 9y Fol| = k3] o] FLE3]
%}446}/\]1 S FA1S HUlFAE 31 o EA Zo] A=

=3 A7kt = obEthe Y =4 AolA 10€ 16U 7

B 18Ld7bA] E8H, o th3] o] FAl= “AEAsA ] A=t

Y BEI} Z1FUS S YUTh FAsHE AT ol A B34
gobo] FaAo] el AXL Qe W, ol STl EE 37
Agste) W Vs 2PEs 25 Akl B AU

=9 gage] FHslo] YUt BT U
T N P
A

5 FAER AR 28 Lsf £ AL AFYUG, £, AAG N A ol
A mdo] 87 HElo|HE B89 BANUE Bolel U AAH AT NS B, A%

oWl &S Bl BAAE ATAE o] A4 FHE BE, AN AT FELS Ao
ool $FE =olat FaF Acke] Hele st YUk Hiel 34 L A7 ATAEY]
E9 W, hF ) ste] BYS B AT A3 BEE P o] glof U FHT & wF

B3 AT JAR AR, FU FA /1Y D 1%, 2T A wEA Y B ofel
7 oA B e kel B =YUTh oW B718t&ts) 59 ofe R miEelA £4n
FOUF ATo] H718 WA OE J1 U5, obBThE oi5olA A4 BHEOE WIS P

20243 94 30

SN AF YW 5




Poster & Exhibition

Poster & Exhibition

o

o

Bor of

S

3
S2 U EAE AL

1t 7|

108 162(s)

=z

el

Coffee Break (E-

Program Table

OI:AC-)IE

[e)

Altiel et

—

EXke

Oct. 16(Wed) ~ 18(Fri), 2024

o
[

X
K
: -
T
Y g
[e]
2 y
W 2
5H
. o W
._ﬁm__.w._ﬂm\.l.J) .__:n_.)%.kl
a.__o — B/l — -
uLdm.._eHEEMu_MueEﬂu._
50 7ol My g <] 30
__b.\_m\._W_ﬂLE_u_I._MHE_E_L_o
u xR HEREmAR
%oﬂW(zwolem
< |go| — Arop_ =0
__o._.r m —
wﬂwﬂﬂ___mum_womz.._%_.__m._
nﬂﬂﬁﬂﬂ§j%
. = I 10
u|m M&mn@&zr___@
__ﬂ.._Al_.n_.ﬂ.__/ OINgK
S

i
“AI9| 72t OJE:

—

1o <

= el

ror e,

im0 B
oFE<

EE

Coffee Break (E-
108 17¢(F)

Coffee Break (E-

N1 (AHEEET)
“Biodiversity monitoring system
and sustainable use of
bioresource as the effects of

E
climate & environment change”

Title
Date
Venue
Theme

Al
12:30~
13:30~15:20
15:20~15:30
15:30~15:45

15:45~15:50
15:50~16:20
16:20~16:50

oLt

ZFsta

olLy?”
ZH| & API}O|Of |

(AFIHO[o{ TT)
7|
=
o
Al

Coffee Break (E-
A
=
=
=
3,
Sk

(1
<)
A%t

B3
OQ-EZET)

“Coevolution of
and social

niches in our

E
=
its ecological

microorganism;
ecosystem”

16:50~17:00
17:00~18:20

18:30~

09:30~11:30
11:30~11:50
11:50~12:50

09:00~

12:50~13:00
13:00~15:00

=

o

E{2FHE (Student Mixer) - 2

15:00~16:10
16:10~17:00
17:00~17:05
17:05~17:25
17:25~




108 18%(3)

Poster & Exhibition

- _._.m._ X _.\_._._/
= X0 el
% 5 =)
i g « | Ho
2 R4 5r | Ro
 ®o XT w_._,_. 8 Ir
— B0 o |
© | = il o ol | ==
o ¥ | 80| —~ i =]
ol Mo ol | 0| = qor N of oN
T o = M T
ur .Al_u =0 N Wl o N | 3T
o o |y N
ulo w| &S uoH | <
i S
x |0 g ey
O | o oo™ o
5|8 | T
ol MK K
k3 m____ @._ Jo uk | H
- S ur o g .
" _Hw_w S <o M | =
U - X |
Hu RO =2
_|__ _ﬂ_u X ..O._.o - E_l
oor 7 oo +
O |
—/L N Bl <0
2y i
I *
ufr
o o o o
— — N N
I P
S g | = N

iii



B e AggARe] Bdr2 2 e eAREAR] $87]E0F
Jgos 250 A A 742 A 27} Bt Bl 7oy,

v




Contents

n BA= 32
B Schedule
B 7] RZFO 1 s 1

L CIBX|T J1E& 0§ S S O|0|X| T =B DNAEA

W 7 RZEH 2 oo 5
b AI2] IO O|2f: HAXLE QT IFX|G LTAIRL QO ZO| HT XA
W SRR T AF o 9

L Geospatial analysis for identifying risk zones of groundwater
contamination and enhancing water quality management

W SEMJA 1 23
L Biodiversity monitoring system and sustainable use of bioresource
as the effects of climate & environment change
W SEMJA 2 oo, 31
L YEOYS EZ0 J|THISE YTHAIR IY LS
W EEMA 3 37
L Coevolution of microorganism; its ecological and social niches
in our ecosystem
W SEMM 4 o, 45

L ST 182 YD 2B, YE & BA




W SHAMM 5
L Oy BRI ARIH| ABS 2I¥HTL nl S,

B EBIAM G crveeveereeemsremsserieni
b 71F)7), BRISL SOHt HZOI UL

W SEHMJM 7 o
b oo} 7|20 UBYE AL

W SHRIFSFRFO AT QT AE oo,
b L 478 THFOIH BaiX 0 2 MECH= BE <1:1 0|00 AF 2IT&H>

(]
-
4n
e
I

o

or of [E [E

SEH /81

MEUARX} ASEH / 87

=H1/95
H

a5 &

J¢ 1% me

L1. 8OHgE /125

L 2, HIO| R0 L4X] / 129

L3 GEYH-BEE-8X /130

L4 ME4E-22-898 /134

L5 OYE8E- B2 -85 /136

L6, BEUYE X BSZUET /147
L 7. BEHISS X UBITE=2 /174

L g, 2 AIIESE/ 176

L 9. J1Et/ 178

] Exhibition ............................................................................................... ‘I 88

Vi




2024 SHRLAMSELS| oIsHACHS]

N

7|=%4H 1 (Plenary Lecture 1)
2 Al: 20244 108 16Y(4) 15:50 - 16:20
¥ A JMEEE 1 (Grand Ballroom1)

AZAS 7|& 013t A4S 0|0j2] T 57 DNARA
15:50 - 16:20  PL-1 &% |===‘:e |23+ 442 o|0|z] THD} & M
Aot )
LY,
N ’,







Arg sk Hlmole] Altieol A4l oprl H ATk HEHOlHE 48t ou|E Fol+=
H“ﬁoi A A5 7=l 7 FEstth. oA AFA s 71eS 283t niol

L HHolEE #4stal &83F A= grRddd HFH e Aol o Oﬂ ‘j]é
B AH @488 AE0dd B EofllAe Aoz mefsirt. & 4
A 7lee ol&st AE o|n|XE WAL &4 DNAEA s A+ /‘Hﬂ%%
7} gt} ol & Fot U #EEokY 43 E fEstaat gt A= on|A| #
gt Rdls A8t HE7|SS WEst Aol Vst 7e 7NkE Al ekal,
NAT 374 multi-omics7d &= A7 8FH A metabarcoding HI°1EH & &3}
OTU ASV 7I¥HE /A% vA =<y 2d-& A7fstaiz} ko) w3k Al S

AYAT AHEE s iRt rpxgro g2, vl ojH &8 A0 H ¢ 9
Zzsta Bl 7Y SHE Akt ot

-

é
X

br rir

flo = 0 &

0{[ OH

_li

}

ol
k1

=
>
-

i)
o\ o op

Fo 0 oo o>
ox oo ff %‘u o

o rsi

El

A A 2} E-mail: evodevo@smu.ac.kr







N

7|Z4H 2 (Plenary Lecture 2)

A Al: 20244 10¥ 16¥(4) 16:20 - 16:50
o A O#HEESF 1 (Grand BallroomI)

-

B 28U/ ()0l

AlQ| 2t7{e} OJ2ff: HRZRIE IS USR5 YUHMAIR} tozo| A
16:20 - 16:50 PL-2  AHA|
Ol (F)=EAH)







PL-2

AIQ| nfet O2H: ARKIS Iet USAlS THAIRL Q¥ 29| AL XA

JEST

FARA EEARY

AFA (AN HIrE A8t 3 HofE AlZtEo 253 8 &Y Be 94 9
FE A AR Ve EHdsUT B SR AE AlG] 9AE Bd A&
Am B, dA Al 7Y T8 S F45HH, Al dFAE0] ofd b-& Fofke gt
So| FHlsoFd Al sl =ogduth WA, A1Y] GARE T A S 195080 =
7] AFHEEH dA7A F8 A Y breakthroughs TA S 2 /AP UT FH H2E9
AR, AE7F Al =R T, AT Hed Y Bd, T8 HZY R do] =Y
I AP AlS] = F _,—9,_ olAZEE A FYT E]'gii, TJH 717dd S Fokol
A ANEE AL EFEEY 7hsA S BAFEUS. 54 EokillAe &E A5 ZYUHE, ¥
A oS AY THS A% Al 229 85 AU 7] d S FokddA e He

¥ 7] &) 8l Z7) 7% A5 2, S9F 71 @ dS5e A AL A =H, ilﬂl
A 71F I AU B4 e A% AL 28 5 TR F 2okl A Ale] &8
HHe 7 e AAA, 5”5”—1‘ olF 3 &7 dHloly F4, 29 sy T, &8
FIHAY 5 F2 HASEE =P iAoz, v Al 7]& el EEtH U
ﬁSH 04:%1}501 2Eof Olt & AAel ts =gyt 5‘?1]” gol a4, A&54
<9, g4 Ad3, B3 24 42 5 H %~ Ut =3 AL 7] =9
/\}ﬁx—i Oéﬁék% A= W2 Aokt e &a9ke] HaAE AATUH. 2EH LS
2, Al w27 T35t ok A7 AS0dA Ed8le ?ﬂﬂr 7181 Alsdyth. &
oz dA Y = gt vHE Evlsks AAVE T2 UH. &
Aol AAlel Hd Ao Aarstar, B U2 vfE 9 Al 2
o 719& = A7 7y

A A 2} E-mail: jlee@notesquare.co.kr







2024 r=UPYSlR

N~

N

| “82Iet=thzl

M 3 H(Luncheon Workshop)

2 Al: 20244 108 17¥€(2) 11:50 - 12:50

o A OHEER I (Grand

Ballroom1)

P8 OIHH|/SXIT e
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Geospatial analysis for identifying risk zones of groundwater
contamination and enhancing water quality management

Tae Kwon Lee (Yonsei University)







workshop

[ workshop ]

Geospatial analysis for identifying risk zones of groundwater
contamination and enhancing water quality management

Tae Kwon Lee

Department of Environmental and Energy Engineering, Yonsei University,
Wonju 26493, Republic of Korea

Groundwater contamination presents major challenges to public health and environmental
sustainability, requiring prompt and effective management strategies. Although traditional
water quality monitoring provides essential data, integrating spatial analysis is crucial for
understanding and controlling the spread of pollutants in interconnected aquifer systems. This
study aims to apply advanced geospatial techniques to assess risk zones of water quality
deterioration, focusing on key water quality indicators such as nitrate, ammonia, heavy
metals, and other chemical pollutants. Geostatistical methods, including Moran's I, joint
count statistics, and spatial continuity analysis, were employed to examine the spatial
patterns of water quality parameters across 2,349 groundwater wells in Chungcheongnam-do,
South Korea. By identifying areas of significant spatial correlation, this study contributes to
a more comprehensive understanding of pollutant distribution patterns and potential hotspots
for contamination. The findings underscore the importance of spatial approaches in
groundwater management, offering valuable insights for local authorities to develop targeted
environmental monitoring programs and implement region-specific water quality management
policies. This research highlights the utility of geospatial analysis as a vital tool in
strengthening groundwater protection measures, with implications for improving both
environmental health and public safety.

Corresponding author E-mail: tklee@yonsei.ac.kr
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SEMA 1

Biodiversity monitoring system and sustainable
use of bioresource as the effects of
climate & environment change

QA Al: 2024 10¥ 17Y(2) 09:30 - 11:30
o A OMEER T (Grand Ballroom)

AR MAHSH/ 2 YR

09:30 - 10:00

e

of MECIY 4SS 93t BUEY U ZRHUE 23

—_

10:00 - 10:15 S1-2

10:15 - 10:30 S1-3

10:30 - 10:45

Nature-based solutions utilizing biological resources for
addressing climate and environmental issues

Kira Moon (Honam National Institute of Biological Resources)

10:45 - 11:00 S1-5

Analysis of freshwater fish distribution shift in response to
climate change based on Maxent Model

Mi-Jung Bae (Nakdonggang National Institute of Biological
Resources)

11:00 - 11:15 S1-6

Reconstructing past vegetation dynamics on the Korean
Peninsula using eDNA analysis

Chae Eun Lim (National Institute of Biological Resources)
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Nature-based solutions utilizing biological resources for addressing
climate and environmental issues

Kira Moon®!, Nakyeong Lee', Sang-Don Ryu', Jina Lee', Hyesun Song', Seung Hui
Song', Yun JiKim', Sung Moon Lee', Se Won Chun', Aslan Hwanhwi Lee', and
Kyung-Min Choi“

"Honam National Institute of Biological Resources, Division of Environmental Materials
’Honam National Institute of Biological Resources, Department of Integrative Bioresources

Climate change poses significant threats to global ecosystems, accelerating biodiversity loss
and environmental degradation. As human activities continue to disrupt natural systems, it is
essential to seek sustainable solutions that address both climate change and biodiversity
conservation. Nature-based Solutions (NbS) offer a promising pathway by leveraging natural
processes to solve complex environmental challenges. NbS includes various strategies, such
as forest restoration, green infrastructure, and coastal protection, which not only sequester
carbon and reduce climate impacts but also preserve and enhance biodiversity. In this study,
Chlorella sorokiniana JD1-1 (HNIBR-MA13), isolated from Jindo province, South Korea,
was applied to demonstrate significant reductions in nitrogen, phosphorus, and carbon
dioxide levels in livestock and sewage wastewaters. Microalgae bioremediation of wastewater
is an effective NbS. Furthermore, the discovery and utilization of novel bacteriophages, such
as vB VhaS-MSO01, for controlling Vibrio infections (Vibriosis) offers an eco-friendly
alternative to conventional antibiotics, addressing the growing issue of antibiotic residue
accumulation and resistance. These case studies highlight the potential of NbS to tackle
multiple environmental challenges in an integrated manner. By applying these strategies, we
can promote ecological resilience, safeguard biodiversity, and create sustainable ecosystems
that support both human and natural communities. This presentation underscores the
importance of expanding NbS research and implementation as part of global efforts to
combat climate change and foster environmental sustainability.

Corresponding author E-mail: kyungmc0111@hnibr.re.kr
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Analysis of freshwater fish distribution shift in response to climate
change based on Maxent Model

Mi-Jung Bae™', Seoha Kim', Mi-Hwa Lee', Dae-Seoul Lee?, Da-Yeong Lee?, and
Young-Seuk Park?

"Nakdonggang National Institute of Biological Resources, Sangju-si 37242, Korea
’Department of Biology, College of Sciences, Kyung Hee University, Seoul 02447, Korea

This study investigates the impacts of climate change on the distribution and diversity of
freshwater fish species in South Korea. The research includes comprehensive data collection
on a national scale, current status analysis of freshwater fish and predictions of species and
community shifts based on climate change scenarios. Data were refined from nationwide
freshwater fish surveys provided by the Water Environment Information System to determine
the current distribution of freshwater fish species, focusing on structural and phylogenetic
diversity. Structural diversity was assessed through species richness, occurrence patterns of
nationally managed species (e.g., endangered species, endemic species, etc), and the
Community Temperature Index (CTI), which reflects the average climate conditions preferred
by biological communities and indicates ecological changes due to climate shifts.
Phylogenetic diversity was evaluated based on phylogenetic distances among species
identified at various survey sites. Predictive models were developed using the Maxent model,
known for its high suitability and performance with non-parametric relationships and
uncertain data. This model was employed to predict potential distribution changes for
freshwater fish species under current conditions and future scenarios (SSP1-2.6 for low
emissions and SSP5-8.5 for high emissions) projected for the 2050s and 2080s. The
predicted results will be compared to the current status based on structural and phylogenetic
diversity. Our findings predict which species or areas are most severely impacted by climate
changes, providing essential insights for developing biodiversity conservation strategies in
response to climate change.

Corresponding author E-mail: mjbae@nnibr.re.kr
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Reconstructing past vegetation dynamics on the Korean
Peninsula using eDNA analysis

Jung A Kim, Yoonmjee Hong, Hye Sook Jeon, Jae-Hwa Suh, and Chae Eun Lim™

Climate change and environmental biology research division,
National Institute of Biological Resources, Incheon 22689, Korea

This study introduces environmental DNA (eDNA) analysis as a method to track
paleoenvironmental changes, focusing on temperate wetlands in the Korean Peninsula, a region
sensitive to climate change. Through eDNA analysis of soil sediment samples, we observed
changes in flora, including aquatic plants, evergreen broad-leaved trees, and deciduous conifers,
over time. These results were further supported by combining previous pollen data to provide a
comprehensive view of past to present vegetation changes. Importantly, eDNA demonstrates the
ability to improve biodiversity studies by identifying plant taxa that could not be detected by
conventional pollen analysis. We also tried to develop an Al model to predict future biodiversity
changes using correlations between temperature and taxonomic data from different eras. This
integrated approach using eDNA and Al is expected to not only complement existing methods but
also play an important role in future environmental monitoring and understanding of ecosystem
dynamics.

Corresponding author E-mail: chaelim@korea.kr
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Interactions and applications of ammonia-oxidizing and
methane-oxidizing microbes in environmental system

PC1,2

Man-Young Jung

"Interdisciplinary Graduate Program in Advance Convergence Technology and Science,
Jeju National University, 102 Jejudaehak-ro, Jeju 63243, Korea
’Department of Biology Education, Jeju National University, 102

Jejudaehak-ro, Jeju 63243, Korea

Ammonia-oxidizing and methane-oxidizing microbes play critical roles in global nitrogen
and carbon cycling, respectively, making them integral to various environmental systems.
Ammonia-oxidizing microbes, including ammonia-oxidizing archaeca (AOA) and bacteria
(AOB), mediate nitrification, a key process in nitrogen transformation. Similarly,
methane-oxidizing bacteria (MOB) regulate methane levels, a potent greenhouse gas, by
converting it into less harmful compounds. Recent studies highlight the complex interactions
between these microbial communities, particularly in nitrogen-rich and methane-rich
environments such as wetlands, agricultural soils, and wastewater treatment systems. These
interactions can significantly influence the rates of nitrification, methane oxidation, and
greenhouse gas emissions. Understanding the synergistic and antagonistic relationships
between ammonia- and methane-oxidizing microbes offers potential applications for
enhancing bioremediation, mitigating climate change, and improving agricultural practices.
This study explores these microbial interactions, focusing on their ecological roles,
environmental adaptations, and practical applications for sustainable ecosystem management.

Corresponding author E-mail: myjung@jejunu.ac.kr
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Influence of harmful microalga Heterosigma akashiwo on microplastic
aggregation, sinking behavior, and its potential ecological impact

Young Kyun LimP"2, Seung Ho Baek®'*, Kyun-Woo Lee**, and Sang Hee Hong'">

"Ecological Risk Research Department, KIOST (Korea Institute of Ocean Science and
Technology), Republic of Korea
2Ocean Climate Response and Ecosystem Research Department, KIOST (Korean Institute of
Ocean Science and Technology), Busan, 49111, Republic of Korea
3Department of Ocean Science, University of Science and Technology (UST), Republic of Korea
“Marine Biotechnology & Bioresource Research Department, KIOST, Republic of Korea

The vertical distribution of microplastics (MP) in the marine environment are strongly
affected by attachment and aggregation processes driven by microalgae, making it essential
to investigate the impact of microalgae on their distribution and dynamics to fully
understand the ecological effects of MPs. This study investigated the aggregation and sinking
characteristics of four types of MP particles (low/high-density polyethylene [PE] spheres and
small/large Polypropylene [PP] fragments) induced by harmful algal bloom (HAB)-forming
Heterosigma akashiwo. Aggregates of MP and H. akashiwo started forming on day 3 due to
the secretion of extracellular polymeric substances (EPS) rather than attachment to AH.
akashiwo cells. The sinking ratio of buoyant MP exponentially increased, saturating
low-density PE particles at 28% (half-saturation: 9 days). In contrast, the maximum sinking
ratios of PP particles with a density of 0.91 g-cm™ were very low, with small (45-75 pm)
PP particles reaching 2% (half-saturation: 24 days) and large (150-500 pum) PP particles
being less than 0.1%. This suggests limitations in the sinking capacity of H. akashiwo based
on the density and size of buoyant MPs. The sinking velocities of aggregates were
significantly slower for low-density PE particles (0.63 mm-‘s™) compared to high-density PE
particles (0.81 mm-s') and small PP particles (0.74 mm-'s') (p < 0.05). These sinking
velocities are sufficient for settling within a day in coastal region. Additionally, the number
of MPs in the settled aggregates remained constant even after 60 days under dark and cold
water conditions (10°C), suggesting a low possibility of MPs resuspension by the bacterial
decomposition only. These aggregated and setteled MPs by H. akashiwo could have a
significant impact on the benthic ecosystem, highlighting the need for further research to
understand the ecological changes caused by MP pollution.

Corresponding author E-mail: backsh@kiost.ac.kr
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Host specific microbiome assembly and phylosymbiotic
patterns in microalgae

Joo-Hwan Kim®', Jin Ho Kim?, Zhun Li*, Hyeon Ho Shin* Myung-Soo Han,
Yeseul Lee®, and Bum Soo Park®

"Ministry of Environment, Government Complex-Sejong, Sejong-si 30103, South Korea
’Department of Earth and Marine Science, College of Ocean Sciences, Jeju National
University, Jeju 63243, South Korea
3Biological Resource Center/Korean Collection for Type Cultures (KCTC), Korea Research
Institute of Bioscience and Biotechnology, Jeongeup, 56212, South Korea
“Division of Fisheries Life Science, Pukyong National University, Busan 48574, South Korea
>Department of Life Science, Hanyang University, Seoul 04763, South Korea

Understanding the interactions between microalgae and their microbiomes is critical due to
their pivotal role in ecosystem dynamics and carbon cycling. To explore the microbial taxa
closely associated with microalgae or to deepen our understanding of microalgae-microbiome
interactions, it is important to study the host specificity of microbiome assembly in microalgae.
Our strain-based analysis revealed significant differences in microbiome assembly among host
species, with PCoA results showing distinct microbiome assemblies for each species (Adonis,
R? = 0.62, p < 0.001). Host-specific difference analysis indicated that, in the dinoflagellate
group, 115 out of the 218 observed OTUs (52.8%) were host-specific (HS-OTUs), while in
the diatom group, only 29 out of 185 OTUs (15.7%) were host-specific. Additionally, we compared
the microbiome assembly of Cochlodinium polykrikoides blooms that occurred at different times
and locations with blooms caused by other species. PCoA analysis demonstrated statistically
significant differences in the microbiome assembly across different microalgal species in situ
(Adonis, R? = 0.40, p < 0.001). Furthermore, dissimilarity in microalgae-associated microbiome
assembly was not significantly correlated with the physicochemical environmental factors
(temperature, salinity, pH, COD) or the spatiotemporal distance at the time of host algal strain
isolation. However, there was a strong correlation with the genetic distance of the hosts. In
other words, shorter evolutionary distances between hosts corresponded to more similar
microbiomes. This correlation was observed in both dinoflagellates and diatoms, but was stronger
in dinoflagellates (R = 0.80, p < 0.001) compared to diatoms (R = 0.33, p < 0.001). Furthermore,
the topology of the phylogenetic tree among hosts matched the dissimilarity dendrogram of
the microbiomes, indicating the presence of phylosymbiotic characteristics (nRF = 0.00, p <
0.01). In conclusion, host specificity of microalgae-associated microbiomes was clearly observed
both in strains and in the field, with the specificity being more pronounced in dinoflagellates
than in diatoms. These findings suggest that microbiome host specificity may vary depending
on the host's taxonomic group, and further studies are needed to investigate the underlying
causes and ecological implications.

Corresponding author E-mail: parkbs@hanyang.ac.kr
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A predictive study on the ecological toxicity of different polystyrene
microplastics, comparing the impacts of bead-shaped versus fragmented
particles on a model microorganism

Sang-Ah LeeP<!?3

'Faculty of Biotechnology, College of Applied Life Sciences, Jeju National University, 102
Jejudaehak-ro, Jeju 63243, Republic of Korea
ZBio-Health Materials Core-Facility Center, Jeju National University, 102 Jejudaehak-ro, Jeju
63243, Republic of Korea
3Interdisciplinary Graduate Program in Advance Convergence Technology and Science, Jeju
National University, 102 Jejudaehak-ro,Jeju, 63243, Republic of Korea

This research explores the predictive effects of oxidative stress caused by exposure to
polystyrene (PS) microplastics on the freshwater crustacean Daphnia magna, a key species
used for environmental monitoring. The study distinguishes itself by focusing on
microplastic morphologies that closely resemble those found in natural aquatic
environments, rather than the commonly studied commercial microplastic forms. This study
useda varietyof biological endpoints, including immobilization rates, generation ofreactive
oxygen species (ROS), ROS-related gene expression, and comprehensive transcriptomic
analysis. These diverse experimental approaches aimed to clarify the harmful effects of
PS exposure on D. magna, with a focus on oxidative stress pathways. Inimmobilization
tests, the ECy (effective concentration 10) of ground-type PS was lower than that of the
purchased PS type, resulting in the death of all Daphnia. A major objective was to integrate
transcriptomic data with gene expression patterns to improveour understanding of the
mechanisms underlying microplastic-induced stress responses. In the ground-type
PS-exposed group, theoxidative stress response genes were up-regulated,while in the
purchased-type PS group, the genes related tooxidative stresswere absent from the top
10 genesmost expressedin the transcriptome. The findings of this research contribute
significantly to the field by elucidating the molecular responses triggered by PS
microplastics and highlighting the growing environmental issue of microplastic
contamination in aquatic ecosystems.

Corresponding author E-mail: leesa@jejunu.ac.kr
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The current status of “green tide” on the Korean coast: the major
green tide forming species, its biomass, and ecological impacts

Hye Jin Park', Seo Yeon Byeon'?, Ji Hyoun Kang?, Young Baek Son®,
Sang Rul Park?, and Hyuk Je Lee™

"Molecular Ecology and Evolution Laboratory (MEEL), Sangji University, Republic of Korea
2Oceanic Climate and Ecology Research Division, National Institute of Fisheries Science (NIFS),
Republic of Korea
3Korean Entomological Institute, Korea University, Republic of Korea
“Jeju Marine Research Section, Korean Institute of Ocean Science and Technology (KIOST),
Republic of Korea
°Estuarine and Coastal Ecology Laboratory (MCEL), Jeju National University, Republic of Korea

In recent years, there has been an increase in the occurrence of "green tide" worldwide —
the proliferation of green macroalgae the genus Ulva (Chlorophyta) — which can be
attributed to accelerating climate change and human activities. This nuisance phenomenon
has detrimental impact on coastal ecosystems by causing substantial loss in local biodiversity
and also severe economic damage. In Korea, while green macroalgal blooms have persisted
along the coastlines of Jeju Island since the 2000s, they have also been sporadically
observed on the southern coasts of the mainland of the Korean Peninsula. However, which
Ulva species primarily account for the local green tide incidences, its biomass, and
spatio-temporal variation in Ulva community structure remain largely unexplored. We, here,
examined the Ulva community structure on Jeju Island and the South Sea at a seasonal basis
by conducting comprehensive phylogenetic analysis on 966 specimens from 46 sites using
chloroplast barcode fufA (chloroplast elongation factor Tu) gene as a molecular marker.
Nuclear 5s rDNA (5S ribosomal DNA) was further analyzed for 105 Ulva specimens to
identify the species within a LPP (Ulva linza-prolifera-procera) clade. A total of 9 Ulva
species were found on Jeju Island, with Ulva ohnoi (43.7%) and Ulva pertusa (=Ulva
australis; 29.3%) being the most predominant and green tide causing species throughout the
year. By comparison, in the South Sea, U. pertusa (34.8%) and Ulva linza (25.1%) were the
most dominant species responsible for the local green tides. Considerable spatio-temporal
variation in the Ulva community structure was observed between the island and mainland
habitat environments. We also first examined the effects of green algal mats on invertebrate
diversity in Jeju Island, especially for the sites where green tide seriously occurred. The
findings of this study will provide crucial genetic/taxonomic information on Ulva species in
Korean coastal areas, which will aid in the development of management strategies to
mitigate the negative impacts of green tides.

Corresponding author E-mail: hyukjelee(@sangji.ac.kr or lhjk622@gmail.com
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Enhanced monitoring of toxic ricin A-chain in fertilizers via a galactose
bead extraction method

Joseph KwonP“ and Hee-Chung Chung
Division of Digital Omics Reserch, Korea Basic Science Institute, Daejeon 34133, Korea

Ricin, a highly toxic biologic agent from castor beans, poses significant risks, particularly
in oil cake fertilizers used in organic farming. This study introduces a novel method for the
quantitative analysis of Ricin A-chain (RTA) through a specialized extraction column
employing galactose beads to capture the RTA-RTB dimer. This innovative approach allows
for selective quantification of toxic RTA following disulfide bond cleavage, enabling more
precise monitoring of hazardous components. Our findings confirm Ricin presence in various
commercial castor bean oil cake fertilizers, highlighting potential health risks to animals and
underscoring the necessity for stringent product monitoring. The galactose beads method
enhances the accuracy of monitoring efforts and significantly reduces total analysis time,
demonstrating high reproducibility in capturing RTA-RTB dimers across multiple trials. This
method not only facilitates more accurate Ricin assessment in fertilizers but also establishes
a robust foundation for a wvalidated testing protocol, improving safety standards in
agricultural practices and contributing to better protection for both livestock.

Corresponding author E-mail: joseph@kbsi.re kr
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Study of biological imaging using X-ray computed tomography

Jae-Il Park®©

Korea Basic Science Institute Gwangju Center, Gwangju 61751, Korea

X-ray imaging (in vivo or ex vivo, 2D or 3D) is an expanding field with the development
of state-of-the art techniques such as electron microscopy (SEM, TEM), confocal
fluorescence microscopy, or positron emission tomography/computed tomography. In the
field of biological imaging, to date, x-ray computed tomography (CT) imaging technology
goes to gain a better understanding of disease and its progression with combined spatial
resolution and sufficient contrast for medical imaging. The integrated platform for both high
resolution and high speed imaging allows you to get a better information of disease in broad
range of applications such as cardiac or respiratory gating, bone, lung and brain imaging.
There was used the micro-CT for disease diagnosis, but more precise diagnosis is needed to
confirm the degree of toxicity through the nano scale. To go further in the understanding of
the toxicity mechanisms in vivo, analytical developments are required to thoroughly study
the biodistribution and biotransformation of the nanomaterials in organisms, tissue and even
biological cells.

Corresponding author E-mail: jaeil74@kbsi.re kr
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Comprehensive longitudinal connectivity assessments, based on fish
traits and multiple ecological approaches, of lotic ecosystems

JiYoon KimP, Min Jae Cho, Hyeji Choi, Namsrai Jargal, Thet Thet Khaing, and
Kwang-Guk An®

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

Recently, lotic ecosystems have been severely impacted by various human-induced activities
such as urbanization and agricultural water extraction. Also, longitudinal connectivity of streams
has become a hot issue due to the frequent disruption and impacts of streams by various artificial
structures such as weirs that directly affect the health of aquatic ecosystems. The objective
of this study was to diagnose the status of the longitudinal continuity from upstream to downstream
and evaluate aquatic ecosystem health. For these purposes, we analyzed the current status of
research on longitudinal connectivity and structural problems, fish monitoring methodology,
monitoring approaches, longitudinal disconnectivity of fish movement, and biodiversity. To
effectively evaluate these impacts, it is necessary to adopt integrated assessment approaches
that integrate physical, chemical, and biological components. 1) Assessments of Fish Passage
and Movement Patterns, 2) Evaluations of Longitudinal River Connectivity, 3) Development
of Habitat Suitability Index Metrics4) Assessment of longitudinal connectivity by river type
and scale using advaced sensors, 5) Prioritization of Artificial Structure Improvement or River
Restoration, 6) Comprehensive Assessment of Longitudinal Connectivity. Ultimately, these
approaches provide an effective management strategy of stream ecosystems through the key
factor identification in the longitudinal connectivity.

Corresponding author E-mail: kgan@cnu.ac.kr
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Development of an air purifier system to improve indoor air quality using
‘intelligent DX_microalgal bead’

Z-Hun KimP<, Dahye Lee, Su-Hwan Cheon, and Guewha Lee

Hu evergreen Pharm Inc., Incheon 21447, Korea

Recently, indoor air purification has been receiving great attention due to the lifestyle of
people who mainly live indoors(60-80%). In this research, we attempted to develop an new
type of air purifier to improve indoor air quality using microalgae, which have excellent
photosynthetic and fast-growing abilities. Firstly, microalgal beads were fabricated with
various non toxic and biodegradable materials to facilitate maintenance of the air purifier
and minimize contamination. We then implement intelligent controlling system(IOT
technology) using a growth-based algorithm that can mathematically calculate amounts of
fixed COy/generated O,, and timing for replacement of medium and microalgal beads. Next,
important parameters regarding culture conditions such as medium, light intensity, and gas
supply were optimized using statistical analytic methods. In addition to the function of air
purification, we designed and constructed multi-purpose air purifiers named ChloChlo™, can
be also used as multi-color supporting lighting, alternatives to plants, and interior
accessories. After culturing, the microalgal beads including culture medium can be used as
feed additives or plant fertilizers due to its non-toxicity and nutritional excellence. The
microalgae air purifier(ChloChlo™) we developed could be used to improve the air quality.

Corresponding author E-mail: kimzhun@gmail.com
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Viral circulation in bat populations: Ecological insight into
09:50 - 10:10 $8-2 zoonotic diseases

Sun-Sook Kim (National Institute of Ecology)

Geographic distribution of Sarcoptes scabiei haplotypes
10:10 - 10:30 $8-3 related to sarcoptic mange in wild animals in South Korea

Sang-Hyun Han (Korea National Park Service)

Perspectives and challenges of ecology in zoonosis
10:30 - 10:50 $8-4 researches
42 (Zatistu, sHQIESGHT

10

)

Molecular surveillance of zoonotic pathogens from wild
10:50 - 11:10 $8-5 rodents in the Republic of Korea

Kyoung-Seong Choi (Kyungpook National University)

Macro ecological analysis of Q fever occurrence in
11:10 - 11:30 58-6 livestock throughout South Korea

Oliwia Uche-Eze (Cardiff University)
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Viral circulation in bat populations: Ecological insight
into zoonotic diseases

Sun-Sook KimP', Min Chan Kim?, Taek-Woo Lee', Kihyun Kim', and Hye Kwon Kim

"Ecological Technology Research Team, Division of Ecological Application, National Institute of
Ecology Seocheon, 33657, Republic of Korea
’Department of Microbiology, College of Natural Sciences, Chungbuk National University,,
Cheongju, 28644, Republic of Korea

Extensive studies on virus diversity in bats have yet to fully clarify their zoonotic potential.
Although bat viruses have spilled over into human populations multiple times, the influence
of spatiotemporal viral patterns on bat populations remains unclear. Bats' ecological characteristics
and viral expression are closely linked, with circulation influenced by both internal and external
factors. From January 2021 to October 2022, we conducted a longitudinal survey at seven sites
on the Korean peninsula, marking and monitoring 788 bats from 11 species using the
capture-mark-recapture method, combined with viral nucleic acid detection and spatio-temporal
sampling. We confirmed infection, shedding, and reintroduction of coronavirus, paramyxovirus,
astrovirus, and MRV in eastern bent-wing and greater horseshoe bats. Temporal changes caused
fluctuations in viral infections, with some bats testing positive to negative for CoV and others
negative to positive. Viral reinfections were also detected, with co-infections observed in some
bats. These findings demonstrate the prevalence of viral infection, shedding, and co-infection
in bat populations, suggesting recurrent infections within their habitats. This highlights the dynamic
circulation of viruses, emphasizing the importance of ecological monitoring to understand zoonotic
disease spread. This research supports bio-surveillance systems for rapid, informed decision-making
during national crises.

Corresponding author E-mail: sskim108@gmail.com, khk1329@chungbuk.ac.kr
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Geographic distribution of Sarcoptes scabiei haplotypes related to
sarcoptic mange in wild animals in South Korea

Sang-Hyun Han”', Anna Lee', Sook-Jin Lee', Seung-hoon Chae', Seongeun Bae',
Hong-Cheol Kim', Jang-ick Son', Jeong-Jin Yang', Sa-Hyun Lee', Hee-Jong Kim?,
Young-Chul Jung?, Bong Kyun Kim?, Hong-Shik Oh?, and Ho-Nam Kang*“’

"National Park Institute for Wildlife Conservation, Korea National Park Service, Yeongju 36015
2Wild Animal Team, Wild Animal Team, Ulsan Infrastructure Corporation, Ulsan 44660
3Chungnam Wild Animal Rescue Center, Yesan 32439
*Faculaty of Science Education, Jeju National University, Jeju 63243

The study examined the distribution patterns of the halplotypes of a ectoparasite Sarcoptes
scabiei related to sarcoptic mange in wild animals in South Korea. We obtained mitochondrial
cytochrome ¢ oxydase I (cox-I) gene sequences from the skin tissues of sarcoptic mange isolated
from the infested animals. After combining the newly obtained sequences in South Korea and
those previously reported over the world, a total of forty-three cox-I haplotypes (SSC0I-SSC43)
were identified. Among those, SSCO! has already been recorded in various mammals including
raccoon dog, marten and wallaby so far from many countries around the world, but the other
three haplotypes SSC06, SSC14 and SSC43 have been newly detected in this study and only
found in South Korea. The haplotype SSCO/ was observed in raccoon dogs, red foxes and a
long-tailed goral, and ranged widely from northern to southern provinces in South Korea. The
haplotypes SSCI4 and SSC43 were found in one raccoon dog from Hongseong-si,
Chungcheongnam-do, and one raccoon dog from Ulju-gun, Ulsan-si, respectively. The SSC06 was
only observed in a long-tailed goral from Yangyang-gun, Gangwon-do. Geographic distribution
patterns were habitat-related parasitic infestation rather than host-specific infestation. Our
camera-trap survey results also showed direct contact between sympatric species. These findings
showing that sympatric species can be infested by parasites with the same genotype, suggest that
interspecific cross-infestation may be possible through interactions between sympatric species
within the same habitat. The results of this study indicate a comprehensive habitat management
plan should be established to prevent cross-infection of infectious diseases between wild animals.

Corresponding author E-mail: khn01@knps.or.kr
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S8-4
Perspectives and challenges of ecology in zoonosis researches

Jeong~-Chil YooP<'~

'Department of Biology, Kyung Hee University
’Haein ESG Institute, Lotte Castle SKY-L65 1710, Seoul 02559, Korea

A zoonosis is an infectious disease that has jumped from a non-human animal (a vertebrate)
to humans. Zoonotic pathogens may be various (e.g. parasitic, viral or bacterial agents). They
can spread to humans through food, water or many environmental agents as well as direct
contact. For example, two clinical cases of patients with acute pancreatitis symptoms were
reported by Seoul National University Hospital in 1993 and 1994, respectively. Their fecal
examination revealed eggs of parasites (Gymnophalloides seoi), that had never been seen before,
and found that they were responsible for pancreatitis. What the patients had in common was
that they ate natural oysters from the area where they lived in the Aphae Island and Kanghwa
Island, respectively. The eggs of parasites (Gymnophalloides seoi) were also found in
oystercatchers. This demonstrates that a species of oystercatcher (Haematopus ostralegus), is
a natural definitive host as well as humans. Recently, the number of infectious diseases caused
by viral pathogens has also increased significantly. The role of ecologists has become more
important than ever due to the rise of infections caused by zoonoses. This is because the
transmission power of viral diseases can be further enhanced by mutations in the virus and
the expansion of intermediate or host animals.

Corresponding author E-mail: jcyoo@khu.ac.kr
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Molecular surveillance of zoonotic pathogens from wild rodents in the
Republic of Korea

Kyoung-Seong Choi®*

Department of Horse/Companion and Wild Animal Science, College of Ecology and
Environmental Science, Kyungpook National University, Sangju 37224, Republic of Korea

Rodents are major reservoirs of zoonotic pathogens in livestock and humans, raising the
risk of rodent-borne diseases due to population increase and habitat expansion by climate
change and urbanization. Despite their potential threat to public health, there has not been
much focus on diseases transmitted by rodents. The aim of this study was to investigate the
occurrence of zoonotic rodent-borne pathogens and determine the roles of rodents as
reservoir host for these pathogens. From March 2019 to November 2020, 156 rodents were
captured from 27 regions in 8 provinces of the Republic of Korea (ROK). Anaplasma
phagocytophilum, Bartonella spp., Borrelia spp., Coxiella burnetii, Leptospira interrogans,
and severe fever with thrombocytopenia syndrome virus (SFTSV) were tested. Of the 156
rodents, 104 (66.7%) were infected with at least one pathogen. The infection rate was 64.3%
in females (54/84) and 66.6% in males (48/ 72). Bartonella spp. were the most frequently
detected pathogen (46.8%, 73/156), followed by C. burnetii (16.0%, 25/156), L. interrogans
(15.4%, 24/156), A. phagocytophilum (13.5%, 21/156), SFTSV (5.8%, 9/156), and Borrelia
spp. (3.2%, 5/156). Co-infections with two and three pathogens from the captured rodents
were also detected in 33 (21.2%) and 11 (7.1%) animals, respectively. These results suggest
that rodents harbor various pathogens that pose a potential threat to public health in the
ROK.

Corresponding author E-mail: kschoi3@knu.ac.kr
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Macro ecological analysis of Q fever occurrence in livestock
throughout South Korea

Oliwia Uche-Eze®', Kyoung-Seong Choi“?, and Sungwon Hong“

'School of Biosciences, Cardiff University, Cardiff, Wales
’Department Animal science and biotechnology, Kyungpook National University,
Sangju 37224, Korea

There is limited knowledge about Coxiella burnetii spread on the macro ecological level,
due to little exploration. this study explores the macro ecological aspect of C. burnetii
infection spread in 7 livestock animals, in South Korea, on spatial, temporal and biological
scales. Geo-self-organising map (GEO-SOM), generalised linear mixed model (GLMM),
generalised linear model (GLM), and non-metric multidimensional scaling (NMDS), were
used to elucidate spatiotemporal and biological patterns of infection occurrence in 15 sites
from October 2014 to June 2023, with 21 geographical variables. GEOM-SOM clusters used
as random effect in GLMM, suggest no spatiotemporal impact on infection occurrence, as
reuslts were statistically comparable to those of GLMM using year as a random effect. No
variance in GLMM intercept with year as random effect, shows temporal factors do not
affect infection pattern. GLM results showed significantly higher infection occurrence further
from the road, in waterbodies of a greater area, and in grasslands of a smaller area. the
combination of these methods, may be useful in guiding appropriate management strategies
of livestock to minimise the spread of C. burnetii.

Corresponding author E-mail: shong@knu.ac.kr
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Operation of LMO risk assessment institute by the Ministry of
Environment and ecological risk assessment

Kyong-Hee NamP*

LMO Team, National Institute of Ecology, Secheon-gun 33657, Korea

In South Korea, seven government ministries are responsible for the management of living
modified organism (LMOs) based on their intended use. Among these, the Ministry of Environment
(MOE) is tasked with risk assessment and safety management of LMOs for environmental
remediation, as well as the ecological risk assessment of LMOs intended for other purposes.
To standardize the assessment criteria for these LMOs and promote scientific and systematic
safety management, the MOE operates designated LMO risk assessment institution. Consequently,
safety management regulations and operational standards have been established for LMO facilities
under its jurisdiction. Additionally, in preparation for the commercialization of LMOs used
for environmental remediation, the MOE has conducted various risk assessment studies to develop
assessment and review guidelines. These studies include evaluations of potential ecological impacts,
such as the effects on soil microorganisms and insect populations, overwintering potential of
seeds, and the likelihood of becoming invasive weeds if LMOs for environmental remediation
are released into domestic ecosystems. To further refine the risk assessment of LMOs for
environmental remediation, research has been conducted in standardized contaminated
environments, including surveys of plant and microbial communities in polluted sites like abandoned
mines in South Korea. Simulated contaminated environments were also created within LMO
confined field, where trait characteristics and metabolic changes of the LMOs were monitored.
Furthermore, a database of environmental data, including climate conditions and resident biota
in the confined field where ecological risk assessments are conducted, was established to enhance
the reliability of risk assessments.

** This research was supported by the National Institute of Ecology (NIE) funded by the
Ministry of Environment (MOE) of the South Korea (Grant Number: NIE-A-2024-04;
NIE-A-2024-10; NIE-A-2024-11).

Corresponding author E-mail: khnam@nie.re.kr
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A study on the possibility of drug delivery biomaterials using
porous structures of diatom

Daeryul Kwon?“!, Sangdeuk Lee', Sukmin Yun', Yoseph Seo?, Hyunjun Park?,
and Taek Lee?

'Protist Research Team, Microbial Research Department, Nakdonggang National Institute of
Biological Resources (NNIBR), Sangjul 37242, Korea
’Department of Chemical Engineering, Kwangwoon University, Seoul 01897, Korea

This study investigated the potential of diatom in freshwater as a drug delivery vehicle.
Candidate species were selected by focusing on the porous structural characteristics of the
outer valve of diatom, and the sampling site was collected in the upperstream of the
Nakdong River, and single cell separation and stepwise proliferation of diatom were
performed for uniform biosilica production. Two types were selected in consideration of the
search and growth of the diatom structure for drug delivery biomaterials. The selected
species was Staurosira constructuens var. venter and Asterionella formosa. Optimization of
growth and pretreatment conditions was identified to maintain the shape of diatom, and DM
medium was used as a medium. The cultured diatom recover the biosilica, which is a
diatom cell shell, through pretreatment, which plays an important role in drug delivery
system. Internal organic matter was removed for the biosilica collection, and it was
confirmed as amorphous in which the diffraction pattern of diatom was not confirmed
through a transmission electron microscope. Biosilica raw materials were produced through
durability verification and diversification of pretreatment techniques. Thereafter, the lipid
nanoparticles were loaded with a drug (strontium renelate), a treatment for osteoporosis, and
then chitosan was coated to cause electrostatic interactions, and purified biosilica was
combined with the drug whose outer membrane was positively charged to produce a
biosilica-based drug delivery vehicle (BS-NLC). after, through drug capture analysis and
durability verification, the tendency of the drug to release the sustained release was
confirmed, and it was confirmed that the drug has stability despite various pH conditions
and physicochemical treatment. In this study, the possibility of drug delivery support was
confirmed, and from 2024, the production of a biosilica-based drug delivery vehicle is being
carried out in earnest.

Corresponding author E-mail: kdyrevive@nnibr.re.kr
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Seasonal dynamics of phytoplankton in Korean coastal
waters: Influence of hydrography factors

Chung Hyeon LeeP and Seung Ho Baek®

Ecological Risk Research Department, Korea Institute of Ocean Science and Technology

Coastal ecosystems are significantly influenced by diverse oceanographic conditions and
anthropogenic activities. However, the complex interaction between these factors and phytoplankton
dynamics in Korean Coastal Waters (KCWs) remains poorly understood. Here, we conducted
a comprehensive analysis of phytoplankton communities across 23 stations in the Yellow Sea,
South Sea, and East Sea from 2020 to 2021. Our findings reveal distinct regional patterns
in hydrography and phytoplankton composition, driven by unique oceanographic features. The
East Sea exhibited an unexpected thermal regime, with higher winter temperatures due to warm
currents but lower summer temperatures compared to other regions. In contrast, the Yellow
Sea showed markedly reduced salinity resulting from substantial freshwater influx, markedly
differing from the high-salinity East Sea. These hydrographic variations significantly impacted
regional productivity, with the Yellow Sea recording peak chlorophyll a concentrations of 6.05
w1 g L' during summer, substantially exceeding the consistently lower levels in the East Sea.
Principal component analysis (PCA) revealed a strong positive correlation between diatom
abundance and chlorophyll a, which was not observed in cryptophytes. Diatoms dominated
the phytoplankton community (80-100%) in the nutrient-rich Yellow Sea across most seasons,
while cryptophytes and dinoflagellates displayed distinct seasonal and spatial patterns, indicating
opportunistic adaptation to nutrient-limited conditions. Our results highlight the critical role of
region-specific hydrography in shaping phytoplankton dynamics within KCWs. This study provides
essential insights into the mechanisms regulating phytoplankton bloom timing and intensity,
contributing to our understanding of coastal ecosystem functioning and resilience in response
to environmental change.

** This research was supported by grant (20163MFDS641) from the Ministry of Food and
Drug Safety, Republic of Korea. This research was also supported by a project on the sustainable
research and development of Dokdo (PG54141), which is funded by the Ministry of Oceans

and Fisheries, Republic of Korea.

Corresponding author E-mail: backsh@kiost.ac.kr
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Enhancement of ketocarotenoid production using heterologous orange
protein from Jpomoea batatas in indigenous microalga Ettlia sp.

Jun-Woo Lee”'!, Min-Woo Lee?, Kyong-Hee Nam', Seong-Jun Chun',
Hee-Mock Oh?, EonSeon Jin®, and Hyung-Gwan Lee®

'"LMO Team, National Institute of Ecology (NIE), Seocheon 33657, Republic of Korea
2Cell Factory Research Center, Korea Research Institute of Bioscience and Biotechnology
(KRIBB), Daejeon, 34141, Republic of Korea
3Department of Life Science and Research Institute for Natural Sciences, Hanyang University,
Seoul 04763, Republic of Korea

Astaxanthin, one of the most powerful natural antioxidants, is used in high-value industries
such as cosmetics, nutraceuticals, and food products derived from microalgae. In this study,
Ettlia sp. mutants were generated by expressing two types of heterologous orange proteins,
IbOr and IbOr-R96H where the 96th arginine of IbOr was substituted with histidine, derived
from Ipomoea batatas to enhance astaxanthin production. The FE#-IbOr-R96H mutant
demonstrated a 2.4-fold increase in [ -carotene content compared to the wild type (4.59
mg/g DCW), reaching 10.82 mg/g under high-light condition via two-phase cultivation.
Under dual-stress conditions combining high-light and nitrogen deprivation, the total
carotenoid content increased to 17.24 mg/L and 21.94 mg/L in Ett-IbOr and Ett-IbOr-R96H,
respectively. The astaxanthin and canthaxanthin content in E#-IbOr-R96H was 4.89 mg/L
and 0.47 mg/L, respectively, which were 1.8-fold and 1.5-fold higher than those in Ett-1bOr.
Additionally, photosynthetic efficiency (Fv/Fm) recovered in Ett-IbOr-R96H under dual-stress
conditions compared to the wild type and reactive oxygen species levels decreased
throughout the cultivation period. This study suggests that the heterologous /bOr expression
in Ettlia sp. could be an effective approach for enhancing the production of ketocarotenoids
and improving stress resistance for industrial applications.

** This research was supported by the National Institute of Ecology (NIE) funded by the
Ministry of Environment (MOE) of the South Korea (Grant Number: NIE-A-2024-04;
NIE-A-2024-10; NIE-A-2024-11).

Corresponding author E-mail: trustin@kribb.re.kr
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Causal inference for interaction networks between freshwater plankton
and environmental drivers using graph-based approaches

Hyo Gyeom KimP', Hannah Joo?, Eun-Young Jung®, Heejong Son®,
and Kyung Hwa Cho®?

"Future and Fusion Lab of Architectural, Civil and Environmental Engineering, Korea University
2School of Civil, Environmental, and Architectural Engineering, Korea University
3Busan Water Quality Institute

Plankton in freshwater ecosystems form the foundation of the aquatic biological
community and play a critical role in determining the stability and productivity of water
bodies. In particular, cyanobacteria contribute to harmful algal blooms, leading to water
pollution and ecosystem degradation. Plankton dynamics are shaped by multiple factors,
including water temperature, solar radiation, eutrophication, and water circulation, making
their interpretation and prediction complex. To tackle these challenges, we aim to infer the
interaction structure between plankton and environmental drivers using machine learning and
network-based methods. Leveraging water quality, meteorological, and plankton community
data from the lower Nakdong River, we predicted the densities of bacillariophyceae,
cyanobacteria, chlorophyceae, and zooplankton using the XGBoost algorithm and structural
equation models. In addition to these models, random edge indices and random edge weights
were used to explore potential interaction structures. These structures were then evaluated
using a graph convolutional network. This modeling framework provides a more nuanced
interpretation of complex environmental systems by analyzing both random and data-driven
interaction patterns among key environmental and biological variables.

Corresponding author E-mail: khcho80@korea.ac.kr
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Estimating the global spatial distribution of Cogon grass
(Imperata cylindrica), one of the 100 worst invasive weeds
using machine learning algorithm

Pradeep Adhikari?!, Eun Seo Lee?, Sun Hee Hong', and Changwon Seo®

"Hankyong National University, Anseong-si 17579, Gyeonggi-do, Republic of Korea
“National Institute of Ecology, 33657, Seocheon-gun, Chungcheongnam-do,
Republic of Korea

Imperata cylindrica, one of the world's 100 worst invasive weeds, has been introduced globally
as forage and for soil erosion control. In this study, five machine learning algorithms—Generalized
Additive Model, Maximum Entropy (MaxEnt), Random Forest, Boosted Regression Trees, and
XGBoost—were used to estimate the invasion risk of I cylindrica under climate change scenarios
based on Shared Socioeconomic Pathways (SSP), specifically SSP2-4.5 and SSP5-8.5. Based
on the highest predictive performance, the Random Forest model was selected for global invasion
risk assessment. The model indicates that the invasion risk of 1. cylindrica will increase by
27.97% and 43.67% during 2061-2080. Habitat suitability was estimated in 195 countries, with
each country classified into five categories: unsuitable, low, moderate, high, and very high suitability.
Currently, 41 countries, including Burundi, Nigeria, Cuba, and New Caledonia, have very high
suitability for this weed. However, under SSP2-4.5, 65 countries, and under SSP5-8.5, 70 countries
would have very high suitability. Similarly, invasion risk was assessed based on average invasion
risk, which revealed that at least 6 countries will transition from no risk to low risk, 17 countries
from low to moderate risk, and 14 countries from moderate to high habitat suitability under
SSP5-8.5. This study assessed the spatial invasion risk of I cylindrica by selecting the
best-performing machine learning algorithm (Random Forest) and identifying high-risk countries,
offering valuable insights into the global invasion status of /. cylindrica under changing climate
conditions. The results are expected to significantly aid invasive weed management, helping
to develop control and sustainable management strategies for this notorious weed on a global
scale.

** This research is supported by the National Research Foundation of Korea (RS 2023-00247840)
and Korea Environment Industry & Technology Institute (RS-2022-KE002369). Therefore, authors

are grateful to both projects for providing research fund.

Corresponding author E-mail: dharmascw@nie.re.kr
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Shrimp (Meocaridina denticulata) introduction improved submerged
macrophyte growth and water quality in a filamentous
microalgae-dominated rutrophic pond: A study from microcosm to field

Seong-Jun Chun®*

LMO Team, National Institute of Ecology, 1210 Geumgang-ro,
Maseo-myeon, Seocheon 33657, Korea

The balance between submerged macrophytes and microalgae is essential for maintaining a
stable aquatic ecosystem. However, eutrophication and imbalances in the food chain are
recognized as major issues leading to algal blooms and perturbations in aquatic ecosystems.
In this study, we conducted a comprehensive investigation into the combined effects of
freshwater shrimp Neocaridina denticulata predation on the balance between submerged
macrophytes and microalgae and their influence on the aquatic microbiome. We conducted
feeding experiments targeting three different microalgal complexes occurring seasonally and
carried out field experiments using ponds within the National Institute of Ecology. The
biomass of periphyton attached to aquatic plants Potamogeton cristatus decreased by over
tenfold compared to the control pond. As a results, the area covered by submerged
macrophytes increased by approximately elevenfold in the treatment group compared to the
control group, while the area occupied by filamentous algae decreased by about ninefold.
With the introduction of shrimp into the ecosystem, the balance between submerged
macrophytes and algae was restored, leading to improvements in water quality, including
reduced turbidity. Moreover, network analysis incorporating both prokaryotes and eukaryotes
indicated a reduction in microbial interactions between microalgae and other microorganisms
within the treatment pond. These results underscore the value of small shrimp in restoring
eutrophied and imbalanced lake ecosystems, demonstrating specific mechanisms in the
process.

** This research was supported by the National Institute of Ecology (NIE) funded by the
Ministry of Environment (MOE) of the South Korea (Grant Number: NIE-A-2024-10;
NIE-A-2024-04; NIE-A-2024-11).

Corresponding author E-mail: sjchun@nie.re.kr
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Study on the bioluminescence of Alivibrio fischeri after
14:06 - 14:18 sT-04 lyophilization and reactivation according to the growth curve

Chul Woo Park (Hanyang University)

Ecological health assessments in a temperate monsoon river on

' . longitudinal gradients and seasonal variability using multimetric
14:18 - 14:30 ST-05  jndex approaches

Thet Thet Khaing (Chungnam national University)

Unveiling patterns of wildlife conservation attitudes in

Gilgit-Baltistan, Pakistan using unsupervised machine learning
14:30 - 14:42  ST-06  algorithms

Shahab Ud Din (Kyungpook National University)

Applying deep learning models for management of invasive
14:42 - 14:54 ST-07 turtles through automated early detection

Jong-Won Baek (Sangmyung University)

Microbial generalists as keystone species: constructing core
network modules in the anthosphere of twelve diverse

14:54 - 15:06  ST-08  Wildflowers and the role of pollinators in gene flow for
environmental risk assessment

Jihoon Kim (National Institute of Ecology)

Genotypic diversity and growth responses to temperature and
salinity variations of Coofia malayensis (Gonyaulacales,
15:06 - 15:18 ST-09 Dinophyceae) in Chinese coastal waters

Xu-Dong Lian (Korea Research Institute of Bioscience and
Biotechnology)
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Maximizing biomass, carbon sequestration, and long chain fatty acid
yields in microalgae under elevated CO, conditions

Sungmo KangP'?, Ki-Hyun Kim', and Zhun Lic'"

'Biological Resource Center/Korean Collection for Type Cultures (KCTC), Korea Research
Institute of Bioscience and Biotechnology, Jeongeup 56212, Republic of Korea
’Department of Biotechnology, College of Life Sciences and Biotechnology, Korea University,
Seoul 02841, Republic of Korea
3Department of Environmental Biotechnology, University of Science and Technology (UST),
217 Gajeong-ro, Yuseong, Daejeon 34113, Republic of Korea

As industrial carbon dioxide (CO,) emissions continue to rise, there is increasing interest
in biological methods to capture and utilize it. Microalgae, due to their high photosynthetic
efficiency, rapid growth, and ability to thrive in elevated CO, environments, are particularly
well-suited for this purpose. This study investigates the effects of increased CO, levels on
the growth and metabolic profile of five microalgal species: Chlamydomonas sp.
LZ-CHLAO004, Chlorella sorokiniana LZ-DOO00S, Coelastrella thermophila KCTC AG61291,
Haematococcus lacustris KCTC AG61289, and Thermosynechococcus elongatus KCTC
AG61299. The cultures were cultivated in BG-11 medium at 25°C in 2 L bubble column
bioreactors, illuminated at 250 uE/m?/s, and aerated with various CO, concentrations of
(0.04%,, 5%, 13%, and 20%). All species showed no growth inhibition at 5%, with C.
thermophila KCTC AG61291 maintaining sustained growth even at 20%, indicating high
tolerance to elevated CO, levels. For most strains, excluding H. lacustris KCTC AG61289,
the optimal balance between biomass production and carbon uptake was observed at 13%,
while long chain fatty acid (LCFA) production peaked at both 13% and 20%. C.
thermophila KCTC AG61291 achieved the highest dried biomass yield (3.81 g/L) and
carbon fixation rate (0.43 gCO,/L/d) at 20%. C. sorokiniana LZ-DO005 showed a significant
increase in LCFA production at 13%, with a 4.6-fold increase compared to 5% and a
42.6-fold increase compared to 0.04%. Furthermore, the polyunsaturated to monounsaturated
fatty acid ratio was highest at 5%. Principal component analysis revealed a strong positive
correlation between increased CO, levels and enhancements in biomass production, carbon
fixation, and photosynthetic efficiency. These findings highlight the potential of these
microalgae for sustainable biomass production and carbon sequestration in high CO,
environments, supporting the development of renewable biofuels.

Corresponding author E-mail: lizhun@kribb.re.kr
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Study on the bioluminescence of Aliivibrio fischeri after lyophilization
and reactivation according to the growth curve

Chul Woo ParkP"?, Hyun Jung Jo?, Goeun Yoon?, and Baik-Ho Kim*'

"Department of Environmental Sciences, Hanyang University, Seoul 04763, Republic of Korea
’R&D Center, Dongmoonent Co., Ltd, Seoul 08377, Korea

Aliivibrio fischeri(A. fischeri) emits bioluminescence through a quorum-sensing mechanism
based on cell density. When exposed to toxic chemicals for a certain period, the
bioluminescence decreases, and this reduction is used to assess ecological toxicity by
measuring the bioluminescence inhibition rate. The bioluminescence of A. fischeri is
maintained after lyophilization and reactivation, enabling long-term preservation and easy use
in ecotoxicity tests, and it plays a crucial role in enhancing the reproducibility of
experiments. In this study, we observed the variations in bioluminescence according to the
growth curve of A. fischeri and the dynamics of bioluminescence after lyophilization and
reactivation. A. fischeri was obtained from the Korean Collection for Type Cultures (KCTC),
and this strain is the same type strain as ATCC 7744 from the American Type Culture
Collection (ATCC). The culture medium used was modified ISO medium, and the typical
growth curve was observed when cultured at 25°C and 300 RPM in a shaking incubator
under various temperature conditions. During the cultivation process, samples were taken,
and optical density at 600 nm (ODgy) was measured using a spectrometer to monitor the
growth curve of A. fischeri. ODgyy provides an estimate of cell density in the culture. It was
observed that the culture entered the stationary phase after 16 hours. Bioluminescence started
to appear at an ODgy value of 0.5 and continued to increase until the stationary phase.
However, even though the culture was in the stationary phase, bioluminescence began to
decrease after 40 hours of cultivation. 4. fischeri cultures with an ODgyy value between 0.6
and 1.5 were collected for lyophilization, and skim milk was used as the cryoprotectant. It
was confirmed that the bioluminescence of the lyophilized 4. fischeri was maintained after
reactivation. In the future, the stability and reproducibility of the lyophilized strain will be
verified through toxicity tests using standard toxicants, and it is expected that this strain can
be reliably utilized in ecotoxicity assessments.

Corresponding author E-mail: tigerk@hanyang.ac.kr
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Ecological health assessments in a temperate monsoon river on
longitudinal gradients and seasonal variability using multimetric
index approaches

Thet Thet KhaingP, Namsrai Jargal, Ji Yoon Kim, and Kwang-Guk An°®

Department of Bioscience and Biotechnology, Chungnam national University,
Daejeon, South Korea

Longitudinal and seasonal physico-chemical gradients were evaluated in a temperate
monsoon river along with the functional traits and their links to biological health indicators
and status. A ten-year dataset of water quality and fish monitoring across five sites was
used. We applied multimetric indices of water pollution (mWPI) and fish-based biotic
integrity (mIBI-F) to assess chemical and biological river health, with fish ordination
analysis as a complementary tool. Results showed increased nutrients, organic matter, ionic
contents, and chlorophyll-a at polluted sites, worsening during the summer monsoon.
Chemical health slightly improved in autumn but remained poor downstream. Fish health
indicators reflected stress: reduced species richness, more tolerant species, and shifts toward
omnivorous species. Invasive alien species increased in autumn, reflecting heightened
biological stress post-monsoon. mIBI-F showed declining river health downstream, especially
in autumn, strongly correlating with chemical health (R*=0.61, p<0.001). Regression analyses
linked fish composition changes to chemical health, influenced by pollution and monsoon
effects. Our findings highlight risks to river health from agricultural and urban runoff and
wastewater discharges from industries and cities.

Corresponding author E-mail: kgan@cnu.ac kr.
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Unveiling patterns of wildlife conservation attitudes in Gilgit-Baltistan,
Pakistan using unsupervised machine learning algorithms

Shahab Ud Din?' and Sungwon Hong"?

'Department of Animal Biotechnology Science, Kyungpook National University, Sangju 37224,
Republic of Korea
’Department of Horse/Companion, and Wild Animal Science, Kyungpook National University,
Sangju 37224, Republic of Korea

Understanding public attitudes towards wildlife conservation is crucial for effective management
and policy-making, especially in biodiverse, developing regions like Gilgit-Baltistan (GB). This
study surveyed 500 respondents across ten districts from March to June 2023 using interviews
and semi-structured questionnaires to explore local conservation attitudes. A robust methodology
was employed, combining Self-Organizing Maps (SOM) to identify patterns, Non-Metric
Multidimensional Scaling (NMDS) to visualize these patterns, and further analyses with ANOSIM,
PERMANOVA, and SIMPER to elucidate group differences and key factors influencing attitudes.
The SOM analysis identified four distinct attitude clusters, and NMDS illustrated association
of clusters with factors. Socio-economic factors, including education level and income sources
were differently associated with species conservation awareness, and conservation participation
experience. ANOSIM and PERMANOVA confirmed the significance of these factors in shaping
attitudes. This study reveals diverse attitudes toward conservation in Gilgit-Baltistan, highlighting
the need for tailored strategies that resonate with each group’s values and effectively engage
them in conservation efforts.

Corresponding author E-mail: shong@knu.ac.kr
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Applying deep learning models for management of invasive turtles
through automated early detection

Jong-Won BaekP, Jung-Il Kim, Geon-Hwan Kim, Min-Ho Mun, Seung-Min Han,
and Chang-Bae Kim®

Biotechnology Major, Sangmyung University, Seoul 03016, Korea

Invasive species contribute significantly to negatively impacting native species, spreading
pathogens, and altering ecosystem functions. In particular, invasive turtles can have a greater
impact than other animals because they are long-lived animals that can survive in suboptimal
habitats. Therefore, Early Detection and Rapid Response (EDRR) is essential to manage
invasive turtles through effective monitoring. Management efforts for invasive turtles
typically involve field monitoring methods such as visual survey, taking photos, and camera
traps. Although these approaches have proven effective in surveying the distribution of
invasive species, it can be challenging to cover a broad survey area. Therefore, a accurate
and rapid method is needed to early detect and classify invasive turtles in situ. Recently, a
deep learning-based object detection model, such as the You Only Look Once (YOLO)
series, has been applied to the early detection of invasive species and has proven its
potential. In addition, this model has been advantageous in that it is mounted on mobile
devices or drones. In this preliminary study, the object detection model was employed to
detect and classify invasive turtles, particularly six ecosystem disturbing species designated
by the Ministry of Environment of the Republic of Korea. The outcomes of this study may
help monitor invasive turtles through early detection.

** This work was supported by a grant from the National Institute of Biological
Resources (NIBR), funded by the Ministry of Environment (MOE) of the Republic of Korea
(NIBRE202411).

Corresponding author E-mail: evodevo@smu.ac.kr
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Microbial generalists as keystone species: constructing core network
modules in the anthosphere of twelve diverse wildflowers and the role of
pollinators in gene flow for environmental risk assessment

Jihoon KimP"2, Jong-Geol Kim?, and Seong-Jun Chun®'-2

'"LMO Team, National Institute of Ecology, Seocheon 33657, Korea
’Department of Biological Sciences, Wonkwang University, lksan 54538, Korea

The anthosphere plays a vital role in the reproductive system of plants. Thus, investigating
the microbiome within the anthosphere is essential for exploring the diversity, interactions,
and functional roles of wildflowers cohabitating in natural settings. Our study aimed to
explore the mechanisms of microbial interactions and the primary drivers influencing the
structures of microbial communities, using 144 samples collected from 12 distinct wildflower
species within the same natural habitat in South Korea. Furthermore, we investigated the
unintended release of Living Modified Organisms (LMOs) and collected pollinators carrying
pollen to explore the interactions between pollinators and the anthosphere. The microbial
diversity within the anthosphere demonstrated plant-specific variations, with Forsythia
koreana exhibiting the highest diversity, highlighting microbial dynamics relative to different
plant species. Anthosphere generalists such as Caulobacter, Sphingomonas, Achromobacter,
Epicoccum, Cladosporium, and Alternaria suggested a consistent microbial composition
across the local plant anthosphere. Functions linked to parasites and pathogens were
prevalent in Capsella bursa-pastoris and Brassica juncea, with this prevalence partly
influenced by human activities. The microbiomes of pollen and pollinators demonstrated both
gene flow between LMOs and wild relative species, as well as the transfer of specific
microbes by the pollinators. Overall, microbial generalists function as keystone species,
supporting and connecting the anthospheric microbiome in natural habitats. Pollinators can
reshape the anthosphere by transferring specific microbes and contributing to gene flow
between LMOs and wild relative species. This results could be used to elucidate changes in
microbial ecosystems caused by LMOs released into natural ecosystems in the future.

** We would like to thank the National Institute of Ecology (NIE) funded by the Ministry
of Environment (MOE) of the South Korea (Grant Number: NIE-A-2024-10; NIE-A-2024-04;
NIE-A-2024-11).

Corresponding author E-mail: sjchun@nie.re.kr
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Genotypic diversity and growth responses to temperature and salinity
variations of Coolia malayensis (Gonyaulacales, Dinophyceae)
in Chinese coastal waters

Xu-Dong LianP and Zhun Li*

Biological Resource Center, Korean Collection for Type Cultures (KCTQ),
Korea Research Institute of Bioscience and Biotechnology, Jeongeup 56212, Republic of Korea

As a key component of tropical and subtropical marine benthic ecosystems, Coolia malayensis
significantly contributes to the formation of harmful benthic algal blooms. This study investigates
the genetic diversity and environmental adaptability of this dinoflagellate species by identifying
three distinct genotypes-DF553, DF630, and a cluster comprising DF307, DF316, and
DF364-through a combination of scanning electron microscopy (SEM), internal transcribed spacer
(ITS) phylogenetic analysis, and matrix-assisted laser desorption/ionization-time of flight
(MALDI-TOF) mass spectrometry. Phylogenetic analysis of ITS sequences, supported by
MALDI-TOF protein profiling, revealed pronounced genetic differentiation among the genotypes.
Furthermore, growth experiments conducted under varying temperature (15°C to 30°C) and salinity
(15%0 to 35%0) conditions demonstrated genotype-specific environmental preferences: DF553
exhibited optimal growth at 25°C and 30%o salinity, DF630 at 30°C and 30%o, while the DF307,
DF316, and DF364 cluster displayed a wider range of adaptive capacities. These results emphasize
the ecological flexibility and adaptive potential of C. malayensis, indicating its ability to thrive
in diverse marine environments. Additionally, the study underscores the importance of genotypic
variation in predicting the species' responses to environmental fluctuations, offering valuable
insights for the management of marine ecosystems and the mitigation of harmful algal blooms.

Corresponding author E-mail: lizhun@kribb.re.kr
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Preliminary study on the composition and density of benthic
invertebrates from a Phyllospadix sp. and Sargassum sp. inhabited
community at Gijang, Busan (Korea)

Dana Wynona Tigarea®', Jaehyun Kim**, Somin Lee?, and Wonchoel Lee“"?

"Department of Environmental Sciences, Hanyang University, Seoul 04763, South Korea
’Department of Life Science, Hanyang University, Seoul 04763, South Korea
3Biodiversity Research Division, National Institute of Biological Resources, Incheon 22689,
South Korea
“Research Institute of EcoScience, Ewha Womans University, Seoul 03760, South Korea

Benthic invertebrates are organisms without a backbone that live on the bottom of a water
body or within the sediment. They are known to be the most abundant and diverse
metazoans on Earth and are distributed in all types of aquatic environments from marine,
freshwater, brackish and even terrestrial waters. Benthic invertebrates are an integral part of
aquatic ecosystems as they link trophic levels in the marine food web and can also be used
as indicators of changing environmental conditions. This study will discuss the preliminary
findings on the benthic invertebrate samples collected from a Phyllospadix sp. and
Sargassum sp. inhabited community at Gijang, Busan on 11 April 2024. Samples were taken
from the seagrass and seaweed sites separately using the random quadrat method, and their
respective benthic invertebrate composition (at major taxa levels) and densities were
calculated and compared. Other factors studied include ecological parameters, identification
of seagrass and seaweed host species, and production of image data. The results of this pilot
study provide baseline information on the type of benthic invertebrates present at this
particular site, however further research is recommended to better understand the structure
and distribution of the community.

Corresponding author E-mail: wlee@hanyang.ac.kr
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Effects of bacterial co-cultivation on Nannochloropsis oceanica.
Growth response and fatty acid contents

Kyong Ha Han®"%, Bum Soo Park?, Minjae Kim', 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
3Division of Fisheries Life Science, Pukyong University, Busan 48574, Korea

Co-cultivation with bacteria is one of the proposed strategies for industrial applications of
microalgae. In this study, we aimed to evaluate the effects of bacteria on the growth and
lipid production of oleaginous microalga Nannochloropsis oceanica. Two bacterial strains
(Tritonibacter sp. and Alteromonas sp.) isolated from microalgal culture were inoculated
respectively into the xenic culture of N. oceanica. The lipid analysis was performed for the
samples harvested in the stationary phase. N. oceanica in the Tritonibacter sp. inoculated
group grew faster than the control group (without bacteria inoculation) and reached the
stationary phase on day 18, the maximum cell density (986 + 349 cells mL™"') was similar
to the control group (1,310 £ 201 cells mL™"). The dry weight was 31.33 = 11.5 mg L,
which was not significantly different from that of the control group (30.56 + 7.2 mg L™).
In terms of fatty acids, the total fatty acid content was 27.83 + 23.4 mg g', which was
similar to the control group, and the eicosapentaenoic acid (EPA, C20:5) content was twice
as high, which is noteworthy. On the other hand, N. oceanica in the Alteromonas sp.
inoculation group grew more slowly than the control group, and the maximum cell density
on day 54 (1,197 = 115 cells mL™) was not significantly different from the control group.
Although the dry weight (14.26 = 1.4 mg L) was 46~47 % smaller than the other groups,
the palmitic acid (C16:0) content (17.21 + 0.9 mg g') was particularly higher. Our results
suggest that the addition of Tritonibacter sp. can contribute to increase a lipid productivity
by advancing the harvest time of N. oceanica cells and it increases the production of EPA
content, indicating that Tritonibactor sp. can be a promising candidate strain for the
microalgae-bacteria co-cultivation strategy.

Corresponding author E-mail: shh961121@pknu.ac.kr
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Prediction of potential distribution of Hyphantria cunea in
Korea under climate change

Ji-won Jeong”', Taechul Park', SoEun Eom', and Jung-Joon Park®'-2

"Department of Plant Medicine, Gyeongsang National University, Jinju, Republic of Korea
2Institute of Agriculture and Life Science, Gyeongsang National University,
Jinju, Republic of Korea

The increase in international travel and trade due to globalization, along with the
acceleration of climate change, has led to more frequent occurrences of damage caused by
invasive alien species. Therefore, predicting the potential distribution of invasive pests before
their occurrence is crucial for future pest control decisions and is essential for the effective
management and conservation of biodiversity. This study utilized MaxEnt to predict the
potential suitable habitats for fall webworm(Hyphantria cunea) in Korea under the current
climate and the climate change scenarios of SSP1-2.6, SSP3-7.0, and SSP5-8.5. The results
of the study indicated that land cover was the most influential environmental variable for H.
cunea. Under the current climate, the potential suitable habitats for H. cunea were predicted
to be widely distributed across Korea, including central and southern regions, as well as
coastal and inland areas. The future potential distribution of H. cunea showed a decreasing
trend in high-risk areas as climate change progresses. Our findings provide a theoretical
basis for developing management and control strategies for this pest in South Korea.

Corresponding author E-mail: jungpark@gnu.ac.kr
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Adaptation of Allonychiurus kimi to new microbial sources: Food
switching from fungi to soil cyanobacteria

Jeongwon Choif', Jimin Shin', Dohyeon Jeong', Seong hyeok Kim', Nakyeong Lee?,
and Yun-Sik Lee?

"Department of Biology Education, Pusan National University, Pusan 46241, Korea
ZDivision of Environmental Materials, Honam National Institute of Biological Resources(HNIBR),
Mokpo 58762, Republic of Korea
3Institute of Future Earth, Pusan National University, Pusan, 46241, Korea

In ecosystems, environmental changes are increasingly alter the food conditions in a
habitat. In response, certain species undergo food switching to maintain population densities,
a process that is influenced by their food preference. Allonychiurus kimi has been reared
under laboratory conditions and has been fed exclusively on the fungus Saccharomyces
cerevisiae for more than 20 years. This study investigates the potential for food switching
and it’s time from fungus to cyanobacteria in A. kimi. Positive and negative controls were
fed S. cerevisiae and nothing, respectively; treated groups were fed with three types of soil
cyanobacteria (Nostoc neudorfense, Pseudoaliinostoc sp, Nostoc sp.) were fed. The time of
the food switch was calculated as the time from the introduction of the new food until the
first egg was laid by the collembola. We also analyzed significant differences in egg
production between the control and treatment groups to determine whether the three
cyanobacteria were likely to use A. kimi as a food source. In all cases of the three
cyanobacteria, A. kimi required at least one week to produce eggs after the change in diet.
These results suggest that 4. kimi, which has been experimentally fed only fungi for about
20 years, can convert soil cyanobacteria to a food source and that the conversion takes
about one week. This result indicates that a certain amount of time is required for successful
food switching; therefore, understanding the food switching time of soil microbial predators
such as Collembola could be an important factor in maintaining Collembola populations in
environments with decreasing microbial diversity

Corresponding author E-mail: yunsiklee@pusan.ac.kr
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A machine learning approach for integrating data from specimen
collection and environmental DNA metabarcoding to monitor biodiversity

Min-Ho MunP, Hyung-Eun An, Jin-Ju Yang, Jong-Won Baek, Seung-Min Han,
and Chang-Bae Kim®

Biotechnology Major, Sangmyung University, Seoul 03016, Korea

Climate change is one of the biggest threats to global biodiversity, therefore biodiversity
monitoring is essential to conserve it in response. One of the monitoring methods is based
on specimen collection, which can be used to identify species and assess the condition of organisms
in the survey site. Another monitoring method, environmental DNA (eDNA) metabarcoding,
detects DNA released from organisms into the environment, providing data on species presence,
relative abundance and diversity indices. The accumulation of specimen collection-based
monitoring data, that obtained over long periods of time and the recent introduction of eDNA
metabarcoding data, biodiversity data is being gathered. However, these two data have disparate
spatial and temporal resolutions and scales, rendering a consistent analysis of biodiversity
challenging. The necessity for accurate integrated analytical method for biomonitoring is thus
evident. One effective approach for integrated analyses is machine learning (ML), which can
be utilized to integrate data from disparate methods. In this study, we built ML models with
XGBoost and random forest algorithms to estimate biodiversity using eDNA metabarcoding
data and traditional sampling data. Then, the models were evaluated based on accuracy and
Matthews correlation coefficient (MCC) scores to select the best-performing model. This study
represents a preliminary investigation into a novel approach to integrated biodiversity analysis,
employing specimen collection-based monitoring data and eDNA metabarcoding data. The findings
of this study have the potential to offer new insights into the advancement of consistent biodiversity
conservation and assessment practices.

** This work was supported by a grant from the National Institute of Biological Resources
(NIBR), funded by the Ministry of Environment (MOE) of the Republic of Korea (NIBRE202411).

Corresponding author E-mail: evodevo@smu.ac.kr
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Integrative multivariate analysis of water quality parameters and fish
trait indicators for ecological river health assessment

Namsrai Jargal® and Kwang-Guk An°®

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

This study investigated spatial and seasonal fluctuations in water quality parameters and
their potential impacts on fish community dynamics in the Nakdong River. We found that
increased algal biomass and organic matter levels were negatively associated with functional
diversity, endemic species richness, and native species abundance. RLQ and fourth-corner
analyses revealed significant patterns in trait-based community structure related to chemical
parameters. High electrical conductivity and ammonium nitrogen levels, primarily from point
pollution sources, altered fish community composition, favoring invasive alien species (IAS)
over native species. Habitat generalists for spawning showed positive correlations with ionic
content and inorganic nitrogen, primarily driven by the abundance of large-mouth bass. In
contrast, the riffle-associated habitat guild and native species were negatively correlated with
organic matter indicators. Regression analysis confirmed these significant findings. Overall,
our study shows the multifaceted links between fish communities and water quality
indicators through functional diversity and trait-based models based on ecological guilds and
the status of regional species. The results underscore the potential impacts of changes in

stream water chemistry and trophic status on fish assemblage structures and ecological river
health.

Corresponding author E-mail: kgan@cnu.ac.kr

115



2024 SREFYESS] YoEHEryE

N
ro
)
- o
oN
X
Ho
M
on
ﬁ
OL
Hl
(@]

2 dFdAE B EYZ] EA4H T4
67H sk, 1227019 RE thdo s THA4A To 4
2 B3 7hed] 3 WA SR ofJREAL FERE T Bt 4
Agstd et ol 7 719k Aej A4 =(FAD) B7} 7Ur HH67THOE FHo02
o, HARSFO] AL DSV HEl(Koreocobitis naktongensis) 15°] =3}
I HFA AFL 29 (Plecoglossus altivelis) 1&°] &3 th 8183 2 xEQ 75U
O}E}/\*](Hd) /\H:]-/‘/\](Hu) gl q—j}(DH)% ix—l;].O:l otq .ﬁ:ﬂtﬂ—}% EH oﬂ 7]1;1—6}
7 olsd WIHE PR FERE G A5 B A, 167] BllA A<, 1070
Eoﬂ/‘ﬂ &, 96709 HolA = Yelw o, sk @9 d&54d H7F A3 A5 A,
AE 27, &d 370 HE Yyt o83k B £4 A2 A E TFERE A A
AEH 84 F 70 MEYE o]l &std BE H7Ig A3, 47 HolA Axdd g1
A AAD HA =92 HEs T

ot (o o

o, o 2
“ losr N
oS =

ar,
=
=

K

A1 A 2} E-mail: kgan@cnu.ac.kr

116



117







P1-01

P1-02

P1-03

P1-04

P2-01

P3-01

P3-02

P3-03

P3-04

TAEWE

. O84S (Harmful organisms)

Effect of bacterial co-cultivation on the growth of Akashiwo sanguinea (K. Hirasaka) Hansen &
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Adaptive responses of the harmful cyanobacterium Microcystis aeruginosa to nutrient variations and
their effects on growth and toxin production
Hyun-Sun Baek and Zhun Li (Korea Research Institute of Bioscience and Biotechnology)
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Description of six Polypedilum (Chironominae) species larvae from Korea with morphological analysis
Hyunsu Yoo, Jae-won Park, and Ihn-sil Kwak (Chonnam National University)

Development and application of novel microsatellite markers for the shining leaf chafer Anomala
corpulenta (Coleoptera: Scarabaeidae) in South Korea

Wooseong Kim, Changseob Lim, Jeong Mi Hwang, Sun-Jae Park, Min Jeong Baek, Yeon Jae Bae, and
Ji Hyoun Kang (Korea University)
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Taxonomic reassessment of Zhongshania and Marortus strain: Phylogenetic and genomic insights
with the proposal of Zhongshania aquatica sp. nov., and the reclassification of Marortus luteolus as
Zhongshania luteolus comb. nov.

Jae-Young Lee and Mi-Kyung Lee (Korea Research Institute of Bioscience and Biotechnology)

Polyurethane biodegradation by Aspergillus and Trichoderma through hydrolytic and oxidative
processes
Yong Guan and Mi-Kyung Lee (Korea Research Institute of Bioscience and Biotechnology)

Distinct bacterial communities associated with Microcystis and Dolichospermum blooms: Insights from
sequential and spatial analysis

Ve Van Le, So-Ra Ko, Jay Jung Lee, In-Chan Choi, Chi-Yong Ahn, and Sang-Ah Lee (Jeju National
University)

Genomic analysis of haloarchaea that can grow under low-salinity conditions

Hye Seon Song, Nakyeong Lee, Sangdon Ryu, Kira Moon, Jina Lee, Sung Moon Lee, Seunghui Song,
Yun Ji Kim, Se Won Chun, and Aslan Hwanhwi Lee (Honam National Institute of Biological
Resources)

Taxonomic investigation and molecular phylogeny of two new Gogorevia species from freshwater
habitats in South Korea

Weihan Wang, Yuyao Li, Byeong-Hun Han, Jianghan Song, Su-Ok Hwang, and Baik-Ho Kim
(Hanyang University)

Discovery and phylogenetic analysis of five new benthic diatom species from freshwater systems
across South Korea

Weihan Wang, Yuyao Li, Liyao Jiang, Byeong-Hun Han, Jianghan Song, Su-Ok Hwang, and Baik-Ho
Kim (Hanyang University)
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A potential method of controlling harmful algal bloom: Interaction between Microcystis, microbiome,

and aquatic plants

Hayoung Lee, Seonah Jeong, Min-Seong Kim, So-Ra Ko, and Chi-Yong Ahn (Korea Research Institute

of Bioscience and Biotechnology)

Seaweed-associated diatoms voucher flora in Dokdo of South Korea: 1. Subphyla Melosirophytina,
Coscinodiscophytina and Class Mediophyceae
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(Korea Institute of Ocean Science and Technology)
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Distribution of bacteria using NGS in wastewater from major sewage treatment plants in
Gyeongsangbuk-do
YH Sohn, SK Cha, YJ Park, and HJ Jung (Gyeongsangbuk-do Institute of Health and Environment)

Temporal dynamics of antarctic intertidal macroalgal assemblages: a novel approach using contour
plots
Young Wook Ko, Sanghee Kim, and Han-Gu Choi (Korea Polar Research Institute)
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Phytoplankton dynamic in the Han River, Korea: Differences in the upper, middle, and lower reaches
Taehee Kim, Han-Sol Kim, Thi Nhu Quynh Bui, Buhari Lawan Muhammad, and Jang-Seu Ki
(Sangmyung University)

Population genetics and ecological niche modeling of massively emerging burrowing mayfly species,
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Assessment of distribution change under climate change using sensitive index based on slope
Ji Yeon Yun, Yong Ho Lee, Jeon Woo Chan, Koo In Gyeong, Pradeep Adhikari, Anil Poudel, Prabhat
Adhikari, and Sun Hee Hong (Hankyung National University)

Fish ordination analyses for assessing ecological stream health in relation to chemical water quality
and land use patterns
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Quantifying diatom community dynamics to unveil the pollution-disturbance nexus in Korean streams
Byeong-Hun Han, In-Hwan Cho, Hyo-Gyeom Kim, and Baik-Ho Kim (Hanyang University)

Comparative study on astaxnathin synthesis between two variants of Haematococcus lacustris
Gueeda Kim and EonSeon Jin (Hanyang University)

The impact of environmental factors on stream food web recovery in the short and long term
Minyoung Lee, Dougu Nam, and Kijong Cho (Ulsan National Institutes of Science and Technology)

Bacterial communities in three true bug species across different habitat types
Jae Yeon Kang and Soyeon Park (National Institute of Ecology)

Influence of arsenic and imidacloprid on Afllonychiurus kimi (Collembola) microbiota through
interactions with soil microbiota
Taewoo Kim, June Wee, Yun-Sik Lee, Jinsol Hong, and Kijong Cho (Korea University)
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Effect of bacterial co-cultivation on the growth of
Akashiwo sanguinea (K. Hirasaka) Hansen & Moestrup (Dinophyceae)

Ji Yeon KimP"2, Zhun Li*, Kyong Ha Han**, Minjae Kim?, Minseok Jeong®, and
Hyeon Ho Shin®

"Department of Ocean Science. University of Science and Technology
’Library of Marine Samples, Korea Institute of Ocean Science & Technology, Geoje 53201,
Korea
3Biological Resource Center/Korean Collection for Type Culture (KCTC), Korea Research
Institute of Bioscience and Biotechnology, Jeongeup, 56212, Korea
“Department of Environmental Science, Hanyang University, Seoul 04763, Korea
>Division of Fisheries Life Science, Pukyong National University, Busan 48574, Korea

The bacterial microbiome is thought to have a significant impact on the growth of
microalgae, but the key players and their interactions are not yet clearly understood. In this
study, we focused to investigate bacterial community found in cultures of Akashiwo
sanguinea which is a blooming species in seawaters of Tongyeong (LMBE-V2503) and
Geoje Island (LIMS-PS-2587). The bacterial community was analyzed from cultures of A.
sanguinea that maximum cell density was observed, using a next generation sequencing.
Four bacterial strains were successfully isolated from culture medium of A. sanguinea; two
Alteromonas sp. Marinobacter sp., and Halomonas sp. The effects of those bacteria was
investigated by a co-cultivation with A4. sanguinea isolated from Busan (LIMS-PS-1550)
which is expected to have different bacterial communities due to antibiotic treatments. In
particular, Alteromonas abrolhosensis isolated from the LMBE-V2503 culture seemed to
promote the growth of A. samguinea under nutrient-depleted conditions. These results
indicate that specific bacterial species can stimulate the growth of A. sanguinea, and further
studies are needed to elucidate their interactions.

Corresponding author E-mail: shh961121@pknu.ac.kr
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Adaptive responses of the harmful cyanobacterium Mijcrocystis
aeruginosa to nutrient variations and their effects on
growth and toxin production

Hyun-Sun BaekP and Zhun Li*

Biological Resource Center, Korean Collection for TypeCultures (KCTC), Korea Research
Institute of Bioscience and Biotechnology, Jeongeup 56212, Republic of Korea

The harmful cyanobacterium Microcystis blooms represent significant threats to agriculture,
industry, and water supply systems, with detrimental impacts on aquatic ecosystems and
human health. This study examined the growth of four Microcystis aeruginosa strains (BC4,
M29, M30, M31) isolated from the Nakdong and Yeongsan Rivers in South Korea, focusing
specifically on the effects of nitrogen (N) and phosphorus (P) ratios. Controlled laboratory
experiments were performed at 25°C with a light intensity of 86.17 xE/m*s in a 1-liter
bubble column. The BG-11 medium (770 mL) maintained a constant nitrogen concentration
of 2 mg/L, while phosphorus concentrations were adjusted to 0.01, 0.06, 0.14, and 0.24
mg/L. Cell growth was measured using a hemocytometer, and nutrient concentrations inside
and outside the cells were analyzed using an automatic water quality analyzer for total
nitrogen (TN) and total phosphorus (TP). Microcystin presence was confirmed through
MALDI-TOF analysis, and toxin levels were quantified using an Algal Toxin ELISA Plate
Kit. The results showed a gradual decrease in both internal and external phosphorus
concentrations over time, coupled with an increase in cell density. The M29, M30, and M31
strains, isolated from the Nakdong River, exhibited stable growth at a phosphorus
concentration of 0.14 mg/L, while BC4 demonstrated growth at all phosphorus levels.
Variations in growth rates at different phosphorus concentrations revealed physiological
differences among the strains. Strains from the Nakdong River showed minimal microcystin
production, whereas BC4 exhibited high toxin levels in the initial growth stages, which
decreased as cell density increased. These findings indicate that Microcystis responds
differently to nutrient ratio variations, highlighting a complex relationship between cell
growth and toxin production. Furthermore, as cell proliferation progresses, energy may be
directed more toward growth rather than toxin production, leading to a reduction in
microcystin levels as cell density increases.

Corresponding author E-mail: lizhun@kribb.re.kr
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Description of six Polypedilum (Chironominae) species larvae
from Korea with morphological analysis

Hyunsu Yoo®', Jae-won Park?, and Ihn-sil Kwak®'-2

'"NRF Research Center, Fisheries Science Institute, Chonnam National University, Yeosu, 59626,
Republic of Korea

’Department of Ocean Integrated Science, Chonnam National University, Yeosu, 550-749,
Republic of Korea

Polypedilum 1s one of the largest genera in the tribe Chironomini, with the larvae
occurring in all kinds of aquatic environment. Almost 500 species described from
worldwide. In Korea 50 species (five subgenus) are recorded (NIBR species list 2024).
Previous studies comparing Polypedilum larvae summarized the characteristics of specific
subgenus and represent species chracteristics. At the species level, differences were found in
the antennae, mentum, and mandible morphology, and similar species were distinguished
through morphological cladistic analysis (Vardal et al 2001). In this study, we performed a
morphological analysis of six species of Polypedilum larvae in Korea to find characteristics
that can distinguish the species. The six species of Polypedilum are divided into three
subgenera as follows: Polypedilum (Uresipedilum) cultellatum, Polypedilum (Tripodura)
Jjaponicum, Polypedilum (Polypedilum) nubeculosum, Polypedilum (Polypedilum) pedestre,
Polypedilum (Tripodura) scalaenum, and Polypedilum (Polypedilum) asakawaense. The
analysis showed that the differences in appendages were sufficient to distinguish the
subgenus level, but the species within the same subgenus did not have any particularly
different morphological characteristics. Although there were differences in size, it is difficult
to distinguish them based on size information because it is generally difficult to determine
whether the collected larvae are in the fourth instar. It is important to find characteristics
that can distinguish them at the species level through continuous morphological analysis in
the future.
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Development and application of novel microsatellite markers for the
shining leaf chafer Anomala corpulenta (Coleoptera: Scarabaeidae)
in South Korea

Wooseong Kim', Changseob Lim?, Jeong Mi Hwang?, Sun-Jae Park?, Min Jeong Baek?*,
Yeon Jae Bae', and Ji Hyoun Kangp®

"Department of Environmental Science and Ecological Engineering, Korea University, Seoul
02841, Korea
20Ojeong Resilience Institute, Korea University, Seoul 02841, Korea
3Korean Entomological Institute, Korea University, Seoul 02841, Korea
4Climate Change and Environmental Biology Research Division, National Institute of Biological
Resources, Incheon 22689, Korea

The sporadic mass emergence and rapid spread of pest insect species have been shown to
negatively impact local communities across various ecosystems. In South Korea, recent
reports highlight the population growth and widespread distribution of the shining leaf chafer
Anomala corpulenta (Coleoptera: Scarabaeidae) in agricultural and horticultural areas. This
study presents the development and characterization of novel functional microsatellite
markers for A. corpulenta using high-throughput genomic sequencing. A total of 71,488
microsatellite loci, with motif lengths ranging from 2 to 6 base pairs, were identified. These
highly polymorphic markers will be instrumental in long-term population monitoring,
regional assessments, and understanding the dispersal patterns of this pest species.

** This work was supported by a grant from the National Institute of Biological
Resources (NIBR), funded by the Ministry of Environment (MOE) of the Republic of Korea
(NIBR202405104).
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Genetic diversity of the genus Hydrillodes (Lepidoptera,
Erebidae) in Korea

Bora Shin”', Da Hee Jin?, and Sei Woong Choi

'Department of Biology, Mokpo National University, Muan 58554, Korea
’Department of Environmental Education, Mokpo National University, Muan 58554, Korea

The genus Hydillodes Guenée, 1854 (type species H. lentalis Guenée, 1854) belongs to the
family Erebidae and is widely distributed from the subtropics and tropics of the Old World
to the Asian and Oceanian continents. Members of this genus, also known as litter moths,
feed on dead leaves and inhabit environments with fallen leaves. Currently, over 60 species
are known worldwide, with three species recorded in Korea: Hydillodes morosa (Butler,
1879), H. lentalis, and H. pacifica Owada, 1982. The genus Hydrillodes exhibits distinctive
morphological characters in the genitalia: the broad and deeply bifid valva with slender,
tapering arms, and the aedeagus with several robust cornuti near the base of the vesica in
the male genitalia, and the coiling of the ductus seminalis and two prominent signa in the
female genitalia. However, the species within the genus are morphologically very similar,
posing challenges for identification. This study aimed to confirm their species composition
and phylogenetic relationships of the Korean Hydrillodes species through genetic diversity
analysis of COI gene. We collected 100 individuals of the genus Hydrillodes from Korea.
Community structure and phylogenetic analyses revealed four groups within the Korean
Hydrillodes, suggesting another species in Korea and needs a further taxonomic study.
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Analysis of leaf color changes in succulent plants using a colorimeter

Yooran LeeP and Haejin Bae“

Ecological Technology Research Team, Division of Ecological Applications Research, National
Institute of Ecology, Seocheon, 33657, Republic of Korea

Succulent plants exhibit a variety of leaf colors, such as green, pink, and yellow,
influenced by external environmental conditions. The demand for these plants as ornamental
species has been rising due to their dynamic color changes, which occur in response to
variations in light intensity and temperature. This study investigated how external
environmental factors affect changes in leaf color. This study aimed to examine the
relationship between external environmental conditions and leaf surface color changes in the
succulents Echeveria spp. and Adromischus maculatus. Observing the leaf color changes in
outdoor sunlight, the Echeveria spp showed a transition from dark red to bright green in its
overall leaf color, while the Adromischus maculatus developed reddish spots that intensified
over time. Measurements of leaf surface color using a colorimeter revealed significant color
changes in the Echeveria spp, with increases of 42.31% in red, 49.32% in green, and
21.58% in blue. In contrast, the Adromischus maculatus exhibited a 0.15% decrease in red
and a 10.44% decrease in green, leading to a deepening of the spotted areas as green
diminished more than red, expanding the spot-covered surface area. It is expected that this
study will serve as fundamental data for future research on leaf color changes in succulents
caused by variations in light intensity and temperature.

Corresponding author E-mail: hjbae@nie.re.kr
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Environmental adaptation strategy of an ammonia-oxidizing archaeon
isolated from oil-contaminated soil

Seongwook Kim®' and Man-Young Jung®'-?

"Interdisciplinary Graduate Program in Advance Convergence Technology and Science, Jeju
National University, 102 Jejudaehak-ro, Jeju 63243, Korea
’Department of Biology Education, Jeju National University, 102 Jejudaehak-ro, Jeju 63243,
Korea

In the global nitrogen (N) cycle, ammonia-oxidizing microorganisms, especially
ammonia-oxidizing archaea (AOA), play a crucial role. While much is known about the
abundance and diversity of AOA in various environments, the genetic drivers behind their
ecophysiological adaptations are less well understood. Nitrosocosmicus within AOA, in
particular, exhibits unique physiological traits, such as high substrate tolerance, low substrate
affinity, and large cell size. To better understand the factors that determine the physiology
of Nitrosocosmicus AOA, a comparative genomic analysis of 39 cultured AOAs, including
five Nitrosocosmicus strains, was conducted. This study revealed the absence of canonical
high-affinity ammonium transporters and typical S-layer structural genes across all
Nitrosocosmicus strains. The lack of an outermost visible S-layer structure was confirmed
through cryo-electron tomography, which suggested that Nitrosocosmicus AOA may possess
a glycoprotein or glycolipid-based glycocalyx as an outer cell layer with thick periplasmic
space. Altogether, this study provides insights into the niche adaptation mechanisms and the
overall ecophysiology of Nitrosocosmicus members in diverse terrestrial ecosystems.
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B. Subtilis inoculation on Korean pepper enhances resistance
to X. Euvesicatoria by upreqgulating PR cascades

Woohyun TakP"? and Myeongjin Nam®

'"Hankuk Academy of Foreign Studies, Yongin, 17035, Republic of Korea
’Proteomics Lab, Deparment of Biological Sciences, Gachon University,
Seongnam, 13120, Republic of Korea

B. Subtilis is known for plant growth promoting bacteria enhancing plant resistance to
biotic stress factors. This study examined the effect of B. Subtilis inoculation and foilar
spray at 1.0x10° CFU/ml as an effective biological control against X. Euvesciatoria, which
causes blights on Capsicum annuum. L. The experimental group showed slower progression
of the blights and imrovement in severity index, AUDPC, and wet shoot/root weight.
Subsequently, DPPH assay and Follin-ciocalteu assay implied increased release of phenol
and other phytochemicals removing ROS. Third, antagonistic assay and DAS-ELISA showed
that bacterial proliferation was inhibited by 24.79+2.53%(Group 2) and 34.26+1.58%(Group
3), although there needs further research on antagonistic interactions between two species.
Lastly, we identified that the expressions of PR-1(Pathogenesis Related-1), APX(Ascorbate
Peroxidase), and JARI1(Jasmonic Acid Receptor 1) were enhanced in a significant level
through western blotting. This implies that B. subtilis inoculation can upregulate the plant
defense cascades mediated by PR proteins. Therefore, we conclude that B. Subtilis could be
an organic microbial agent against X. Euvesciatoria.
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Taxonomic reassessment of Zhongshania and Marortus strain:
Phylogenetic and genomic insights with the proposal of Zhongshania
aquatica sp. nov., and the reclassification of Marortus luteolus as
Zhongshania luteolus comb, nov,

Jae-Young Lee”'? and Mi-Kyung Lee®'*

'Biological Resource Center, Korean Collection for Type Cultures (KCTC), Korea Research
Institute of Bioscience and Biotechnology (KRIBB), Jeongeup 56212, Republic of Korea
’Department of Integrative Food, Bioscience and Biotechnology, Chonnam National University,
Gwangju 61186, Republic of Korea
3Department of Environmental Biotechnology, KRIBB School of Biotechnology, University of
Science and Technology (UST), Daejeon 34113, Republic of Korea

Advancing our understanding of microbial diversity and taxonomy in Korean coast, this
study focuses on two intriguing bacterial genera, Marortus and Zhongshania, revealing
significant insights through morphological and genomic analyses. We isolated a novel
Gram-stain-negative, aerobic strain, designated as BJYMI'. Based on 16S rRNA gene
sequence analysis, strain BJIYM1' formed a clade with Z. aquimaris CAU 16327, followed
by M. luteolus ZX-21" and Z marina DSW25-10". The phylogenetic relationships of these
four strains were also confirmed by genome-based and MARDI-TOF analyses. DNA-DNA
hybridization values between reference strains were notably lower than 70%. However, Z.
marina and M. luteolus exhibited dDDH values greater than 70%, as well as ANI and AAI
values exceeding 95%. KEGG analysis revealed distinct metabolic pathways between two
groups: Group 1 (Z. antarctica DSM 257017, Z. aliphaticivorans SM-2") and Group 2 (Z.
marina KCCM 43273, 7 aquimaris CAU 1632", M. luteolus 7ZX-21%, M. aquatica
BIYM1"). Through comprehensive physiological, phenotypic, and phylogenetic analyses,
strain BIYM1" was identified as a new species within the genus Zhongshania, named
Zhongshania aquatica sp. nov. Additionally, this study proposes the reclassification of
Marortus luteolus as Zhongshania species, specifically Zhongshania luteolus comb. nov.

Corresponding author E-mail: miklee1010@kribb.re.kr
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Polyurethane biodegradation by Aspergillus and Trichoderma
through hydrolytic and oxidative processes

c1,3

Yong Guan®'? and Mi-Kyung Lee
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Polyurethane (PU), a synthetic polymer extensively used across industries, presents serious
environmental concerns due to its persistence in ecosystems. Microbial degradation has
emerged as a potential solution to mitigate PU pollution. In this study, the biodegradation of
PU by fungal strains from the genera Aspergillus and Trichoderma, isolated from soil and
plastic waste, was investigated. Optical microscopy and scanning electron microscopy
revealed structural degradation, including cracks and pores, indicative of physical breakdown.
Fourier transform infrared spectroscopy identified hydroxyl (-OH) group formation, a marker
of oxidative degradation, while gas chromatography-mass spectrometry detected polyols and
isocyanates as key intermediates, suggesting the cleavage of ester and urethane bonds. These
results demonstrate that Aspergillus and Trichoderma degrade PU through both hydrolytic
and oxidative mechanisms. This research highlights the potential application of these fungi in
plastic waste bioremediation, contributing to environmentally sustainable waste management
strategies.
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Distinct bacterial communities associated with Mjcrocystis and
Dolichospermum blooms: Insights from sequential and spatial analysis
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The bacterial community plays a key role in determining the formation of cyanobacterial
blooms. Most studies investigating the bacterial communities associated with cyanobacterial blooms
have focused on Microcystis, with less attention given to other cyanobacterial genera. Therefore,
very little is known about whether different cyanobacterial blooms harbor different bacterial
communities. This study presents the first sequential and spatial analyses of bacterial communities
associated with Microcystisand Dolichospermumblooms using high-throughput sequencing.
Sequential and spatial analyses revealed that Dolichospermumand Microcystis had distinct bacterial
communities. At the genus level, Terrimicrobium, Fluviicola, Solitalea, Rhizorhapis, Limnobacter,
and the alpha I cluster are more closely associated with Dolichospermumblooms than with
Microcystisblooms. Conversely, Ahniella, Tabrizicola, Bryobacter, and Lacibacterwere more
related to Microcystisblooms. Dolichospermumblooms were divided into summer and autumn
blooms with different dominant genotypes. Network analysis revealed negative correlations between
Dolichospermum-related bacteria and Microcystis-related bacteria. The functional profiling of
bacterial communities associated with Microcystis blooms differed from those associated with
Dolichospermumblooms, implying that cyanobacterial genera not only alter the community
composition but also influence the functional potential of the bacterial communities. In summary,
our findings highlight that the competitive interaction between Microcystis and Dolichospermumin
nature is influenced not only by abiotic factors but possibly also by their associated microbial
communities.
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Genomic analysis of haloarchaea that can grow under low-salinity
conditions

Hye Seon SongP, Nakyeong Lee, Sangdon Ryu, Kira Moon, Jina Lee, Sung Moon Lee,
Seunghui Song, Yun Ji Kim, Se Won Chun, and Aslan Hwanhwi Lee®

Division of Environmental Materials, Honam National Institute of Biological Resources (HNIBR),
99 Gohadoan-gil, Mokpo 58762, Republic of Korea

Halorubrum and Halopenitus species are typically known as extremely halophilic archaea
that thrive in high-salinity environments. However, in this study, they were isolated from a
relatively low salinity condition of 7.5% NaCl. We report the complete genome sequences of
Halorubrum sp. CBA1232 and Halopenitus persicus CBA1233, each of which possesses one
chromosome and a plasmid. The genomic analysis of Halorubrum sp. CBA1232 revealed
genes associated with hydrolytic enzymes, resistance to antimicrobial and toxic compounds,
and others were identified. These genetic traits also indicate the potential for enzyme
production in both high and low-salinity conditions. Moreover, comparative genomic analysis
of Halopenitus persicus CBA1233 identified 442 unique pan-genome orthologous groups,
which may provide insights into its specific adaptations to low-salinity environments. This
unique genetic makeup suggests that strain CBA1233 has distinct strategies for survival
under varying salinity levels. In conclusion, this study provides new genomic information
about haloarchaea capable of growing in low-salinity environments, highlighting their
potential for biotechnological applications, particularly in enzyme production under diverse
salinity conditions.
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143



Taxonomic investigation and molecular phylogeny of two new Gogorevia
species from freshwater habitats in South Korea
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'Department of Environmental Science, Hanyang University, Seoul 04763, South Korea
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Gogorevia, a diatom genus first described by Maxim Kulikovskiy ef al. in 2020, is
morphologically distinct from related genera like Achnanthidium and Lemnicola by its valve
shape, uniseriate striae, raphe morphology, and prominent sternum. Since the description of
Gogorevia is relatively recent, there is not yet sufficient genetic data on its species. In this
study, we describe two novel Gogorevia species, G. constricta sp. nov. and G. recticentralis
sp. nov., from South Korea using a combination of morphological and molecular analyses.
Detailed morphological characteristics of each species were documented using light
microscopy (LM) and scanning electron microscopy (SEM). Molecular analyses, including
SSU rRNA and rbcL. genes, were conducted to determine phylogenetic relationships within
the Bacillariophyta phylum. Phylogenetic trees were inferred using the maximum likelihood
method, confirming the distinctiveness of the newly identified species. All previously
reported Gogorevia species from South Korea, including G. uniseriata, have been found in
urban stream systems, which suggests a potential habitat preference for this genus. This
study demonstrated that urban stream systems, directly influenced by human activities, can
also serve as valuable sources of biological resources, providing motivation for further
studies on biodiversity in urban aquatic environments.
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Discovery and phylogenetic analysis of five new benthic diatom
species from freshwater systems across South Korea

Weihan WangP', Yuyao Li', Liyao Jiang', Byeong-Hun Han', Jianghan Song’,
Su-Ok Hwang?, and Baik-Ho Kim®'-2

'Department of Environmental Science, Hanyang University, Seoul 04763, South Korea
’Research Institute for Natural Sciences, Hanyang University, Seoul, 04763, South Korea

This study reports the discovery and detailed characterization of five novel benthic diatom
species isolated from diverse aquatic environments within South Korea. By integrating
morphological assessments via light and scanning electron microscopy with molecular
phylogenetic analyses, these species were taxonomically assigned to the genera Fragilaria,
Nitzschia, Fistulifera, Mayamaea, and Tryblionella, respectively. The morphological
investigations revealed distinct structural traits, while phylogenetic analyses based on SSU rRNA
and rbcL gene sequences provided robust support for the delineation of these new species.
Noteworthy among them, Fistulifera minima sp. nov. is characterized by its diminutive, elliptical
valves with distinctive striae and areolae patterns. This study contributes significantly to the
understanding of diatom biodiversity, offering a foundation for the development of more refined
classification criteria through the accumulation of detailed genetic data. Additionally, it provides
valuable insights for ecological monitoring in rapidly changing environments.
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Morphological and molecular phylogenetic characterization of three
new Pinnularia species from South Korea
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The genus Pinnularia is widely distributed and has significant biodiversity. There are over
800 identified species worldwide, of which about 150 have been recorded in South Korea.
This study reports the discovery and characterization of three novel Pinnularia species from
South Korean freshwater ecosystems. The newly discovered species were identified through
an integrative approach combining morphological observations and molecular phylogenetic
analyses. Morphological features were documented using light microscopy (LM) and
scanning electron microscopy (SEM), allowing us to see the presence of alveolus that forms
the whole stria. Molecular studies involved sequencing nuclear small subunit (SSU) rRNA
and ribulose-bisphosphate carboxylase (rbcL) genes to elucidate the phylogenetic
relationships among the species. Subsequent phylogenetic analysis using the maximum
likelihood method confirmed the distinctiveness of these new taxa within the genus
Pinnularia. These findings not only refine the classification of Pinnularia but also inspire a
commitment to further research in this area.

Corresponding author E-mail: tigerk@hanyang.ac.kr
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Distribution of Chironomidae (Diptera) larvae from drinking water
treatment plants in Han River and Jeju of South Korea using DNA
barcoding and morphogenetic analysis

Kiyun Park”', Jae-Won Park?, and Ihn-Sil Kwak®'-2

'"Fisheries Science Institute, Chonnam National University
’Department of Ocean Integrated Science, Chonnam National University

Water plays a pivotal role in human growth, physiology, development, and immunity, as
well as in the survival of all living organisms. Drinking water treatment plants (DWTPs) are
intended to provide safe water to the municipality, typically by treating surface waters from
rivers, lakes, and streams. Chironomids (Diptera: Chironomidae), non-biting midges, are the
most abundant aquatic midge in these freshwater ecosystems. Distribution of chironomid
larvae in DWTPs is an important data because their presence may be indicative of the clean
water quality in the supply of tap water for human consumption. The aim of the present
study was to identify the chironomid larvae distribution that reflect the water quality of
DWTPs. We investigated the distribution of chironomid larvae in Gongchon & Bupyeong
and Gangjeong DWTP areas using morphological identification and DNA barcoding. The
chironomids found in the Gongchon and Bupyeong DWTPs included five species (four
Chironominae and one Tanypodinae). The most common chironomids belonged to the genus
Chironomus, with Chironomus flaviplumus and Chironomus dorsalis in particular dominating
at sites within the Gongchon and Bupyeong DWTPs. In the Gangjeong DWTP, five
chironomid species (two Chironominae, two Orthocladiinae, and one Tanypodinae) were
found. A Microtendipes sp. and Ablabesmyia longistyla, of the genus Ablasbesmiya, were
the most common species in streams and water intake areas of the Gangjeong DWTP. These
data provide useful morphological and DNA information regarding chironomid larvae that
can be used for the water quality biomonitoring of DWTPs to support the supply of clean
drinking water.

Corresponding author E-mail: iskwak@chonnam.ac.kr
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A potential method of controlling harmful algal bloom: Interaction
between Microcystis, microbiome, and aquatic plants

Hayoung LeeP'?, Seonah Jeong', Min-Seong Kim'?, So-Ra Ko', and Chi-Yong Ahn®'-2

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

Harmful algal blooms, driven by the proliferation of cyanobacteria such as Microcystis,
have negative effects on both aquatic ecosystems and human health. Some native aquatic
plants commonly found in domestic water systems are known to have the ability to control
cyanobacteria, and aquatic plants provide habitats for bacterial communities. In this study,
various aquatic plants (Hydrilla, Vallisneria, —Potamogeton, Trapa, —Nymphoides,
Myriophyllum) were collected in spring and co-cultured with Microcystis KW at the under
laboratory conditions for 7 days. Microbiome samples were collected on days 3, 5, and 7
during the experiment, and 16S rRNA sequencing was used to analyze changes and
differences in microbial communities between aquatic plant species. All aquatic plants
showed algicidal effects. Additionally, the a-diversity in the experimental groups increased
over time, contrasting with the decreasing control group. According to NMDS analysis,
microbial community clusters exhibited a more distinct pattern based on time than aquatic
plant species. This study demonstrates that Microcystis KW influences the microbial
community associated with aquatic plants, and suggests that using aquatic plants to control
algal blooms could enhance water quality. However, further research is needed to determine
whether the algicidal effects on Microcystis KW are primarily attributable to the chemicals
secreted by aquatic plants or to the microbial community.

Corresponding author E-mail: cyahn@kribb.re.kr
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Seaweed-associated diatoms voucher flora in Dokdo of South Korea: 1.
Subphyla Melosirophytina, Coscinodiscophytina and Class Mediophyceae

Joon Sang Park®', Kyun-Woo Lee?, Seung Won Jung', Han Jun Kim?,
Hyun Ju Ha"', and Jin Hwan Lee®

'Library of Marine Samples, Korea Institute of Ocean Science & Technology, Geoje 53201,
Republic of Korea
’Marine Ecosystem and Biological Research Center, Korea Institute of Ocean Science &
Technology, Busan 49111, Republic of Korea
3Department of Life Science, Sangmyung University, Seoul 03016, Republic of Korea

Dokdo is an island located in the easternmost of Korea, which has been of concern
because of its economic and scientific merits. The biodiversity on microalgae, especially
diatoms is relatively unknown, despite their ecological importance as primary producers of
the marine food web and bioindicators of environmental conditions for climate change. To
understand the biodiversity of seaweed-associated diatoms from Dokdo, we collected
macroalgae present at a depth 5 - 15 m by SCUBA diving on October 17, 2017. There were
a large number of diatoms (over 130 species), which was surprisingly high, even though it
was a one-time survey. As it includes too many taxa to cover at once, voucher flora for
other taxonomic groups will be provided through the continuous serial papers. This is the
first series of seaweed-associated diatoms, with 26 species belonging to the subphyla
Melosirophytina and Coscinodisophytina, and the class Mediophyceae. Among these, eight
species including two new taxa were reported for the first time in Korea, which, along with
the geopolitical characteristics of the survey area, proved that there is no domestic interest
in seaweeds-related diatoms. In particular, the appearance of species that have been reported
in subtropical waters, such as big-stick diatoms, requires continuous monitoring of marine
seaweed-associated diatoms to confirm whether their colonization in Dokdo waters was due
to climate change or species-specific water temperature tolerance.

Corresponding author E-mail: jspark1101@kiost.ac.kr
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Distribution of bacteria using NGS in wastewater from major sewage
treatment plants in Gyeongsangbuk-do

YH SohnP, SK Cha, YJ Park, and HJ Jung®

Gyeongsangbuk-do Institute of Health and Environment

Influent wastewater, the initial contaminated water entering sewage treatment plants,
contains pollutants from human activities and provides a habitat for various bacteria.
Recently, Next Generation Sequencing (NGS) has been widely used for bacterial community
analysis, allowing a detailed study of bacterial distribution in sewage. This study analyzed
the bacterial distribution in influent wastewater from sewage treatment plants in
Gyeongsangbuk-do using NGS based 16s rRNA gene analysis. Nucleic acids were extracted
from influent wastewater, and base sequencing was performed using the NGS platform. The
data analysis identified Arcobacter, Pseudarcobacter, and Bacteroides as major bacterial
communities, with Arcobacter accounting for over 15.1% on average. A comparison of
bacterial communities showed that Arcobacter was dominant in Gyeongsan, Gumi, Andong,
and Yeongcheon, while Pseudarcobacter was more prevalent in Gyeongju, highlighting
regional differences. This study provides a comprehensive understanding of bacterial
community distribution in influent wastewater in Gyeongsangbuk-do and offers valuable data
for future environmental management and public health policies. The findings suggest a need
for region specific bacterial removal technologies and highlight the importance of monitoring
antibiotic resistant microorganisms to safeguard public health.

Corresponding author E-mail: byul1005@korea.kr
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Temporal dynamics of antarctic intertidal macroalgal assemblages: a
novel approach using contour plots

Young Wook KoP, Sanghee Kim, and Han-Gu Choi*

Division of Life Sciences, Korea Polar Research Institute, Incheon 21990, Korea

This study investigates the temporal and spatial changes in intertidal macroalgal communities
along the vertical shoreline of Barton Peninsula, King George Island, Antarctica, over three
austral summers from November 2016 to January 2019. A total of 18 macroalgal species were
identified, with the red alga Ilridaea cordata and the endemic brown alga Phaeurus antarcticus
dominating the assemblage. Using contour plots, a novel approach for visualizing the continuous
distribution of macroalgae was introduced, providing a more detailed representation compared
to traditional methods. The study reveals significant temporal variation in macroalgal coverage,
with assemblages showing 78.35% similarity after one month and 64.61% similarity after two
months. Notably, shifts in species dominance were observed during the summer, transitioning
from I cordata to P. antarcticus. These findings highlight the rich species diversity in the
mid- to lower-intertidal zones of Barton Peninsula, offering crucial insights into the dynamics
of Antarctic intertidal ecosystems and their responses to environmental variability. This study
sets a foundation for further exploration of Antarctic macroalgal assemblage using innovative
visualization techniques.

Corresponding author E-mail: hchoi82@kopri.re.kr
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Adsorption isotherm, kinetic modeling of surface-modified adsorbent
based on info-chemicals derived from cyanobacteria-predator
interaction

Sehoon OhP and Yoon-E Choi*

Division of Environmental Science & Ecological Engineering, Korea University, Seoul 02841

In recent years, the occurrence of algal blooms has been on the rise due to factors such
as climate change and nutrient influx. In response, this study aimed to develop and apply an
adsorption-based method for controlling the proliferation of harmful cyanobacteria, which
frequently occurs during the summer season, contributing to algal blooms. Microcystis
aeruginosa, a predominant harmful cyanobacterium associated with algal blooms, was
selected as the target organism in our research. Harmful cyanobacteria are known to carry a
positive surface charge in aquatic environments. In this study, we harnessed positively
charged adsorption materials to effectively control these organisms. Additionally, we
modified chitosan, a biopolymer, and cellulose from cotton, focusing on compounds such as
urea and benzylamine that have a known interaction with cyanobacteria to induce their
aggregation on material surfaces, facilitating effective adsorption. We have verified the
potential of cyanobacteria adsorption in adsorbents by applying isotherm and kinetic models.
By accurately evaluating the adsorption performance of the developed adsorbent, it can be
applied in the field to suppress algal blooms, contributing to the resolution of this
environmental issue.

Corresponding author E-mail: yechoi@korea.ac.kr
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Phytoplankton dynamic in the Han River, Korea: Differences
in the upper, middle, and lower reaches

Taehee KimP, Han-Sol Kim, Thi Nhu Quynh Bui, Buhari Lawan Muhammad,
and Jang-Seu Ki°

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

This study examined the dynamics of phytoplankton in the Han River across its upper, middle,
and lower reaches. Sampling was conducted at nine sites along the Han River in both June
and September. The results of water quality showed a temperature decrease moving upstream,
while dissolved oxygen levels increased inversely. Nutrient analysis revealed that total nitrogen
and phosphorus concentrations consistently rose toward the downstream areas in both sampling
months. NGS analysis indicated that cell concentrations were higher downstream, with diatoms
being the dominant group at most locations. A notable increase in dinoflagellates cells was
observed across all sites in September. Heatmap analysis showed distinct seasonal and spatial
distribution patterns of phytoplankton species. Canonical Correspondence Analysis (CCA)
suggested that diatoms were less influenced by environmental variables, while green algae and
dinoflagellates exhibited significant associations with temperature and dissolved oxygen,
respectively. These results provide insight into the phytoplankton distribution in relation to water
quality in the Han River.

Corresponding author E-mail: kijs@smu.ac.kr
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Population genetics and ecological niche modeling of massively
emerging burrowing mayfly species, Ephemera orientalis
(Ephemeroptera: Ephemeridae), in South Korea

Changseob LimP', Ji Hyoun Kang®, Jeong Mi Hwang?, and Yeon Jae Bae“*?

'"Ojeong Resilience Institute, Korea University, Seoul 02841, Korea
2Korean Entomological Institute, Korea University, Seoul 02841, Korea
3Division of Environmental Science & Ecological Engineering, Korea University,
Seoul 02841, Korea

The widespread phenomenon of mayflies mass emergence involves the synchronized
appearance of a large number of individuals in specific seasons, often triggered by
temperature and photoperiod. A notable example is the burrowing mayfly Ephemera
orientalis (Ephemeroptera: Ephemeridae), which is widely distributed across South Korea
and has become a significant nuisance due to repeated mass emergence in urban areas. In
the present study, we investigated the level of genetic diversity and population genetic
structures of 18 E. orientalis populations to better understand the genetic attributes of
mass-emerging populations. Additionally, we performed ecological niche modeling (ENM)
using data from National Ecosystem Survey to identify the major environmental drivers to
these mass emergence patterns. We indicated that a higher level of genetic diversity in
mass-emerging populations, suggesting a larger effective population size (Ne) compared to
other populations. STRUCTURE analysis revealed only two distinct genetic clusters of E.
orientalis with significant genetic differentiation within Korea. Our ENM analysis identified
key environmental attributes influencing the mass emerging populations. These findings offer
valuable insights into the genetic, ecological, and environmental factors that influence mass
emergence patterns in the mayfly system.

Corresponding author E-mail: yjbae(@korea.ac.kr

164



6. AH%E}.OI:A‘l al AoH%ELlE'FéI

oo =

241 B2 5D HISY XISl MAJSHS Libl 2% Clepg Bl

ZMEP, 2IME

gk
off
o
ﬂlJ
E
i
g
o
r2
—Ll
2 o
_>|:

do] FFAGL AFdRaTHozHN FY
g5o] o] Fo R A gFo} AL Oﬂﬁk% A we= HY ’bL‘T—:'rX]‘lﬂlﬁ Hl%?jxl =3 OHTOH/H
ol A FHEFo] o] FoA /\}‘j’}/] FEFs Bol Be AYs vy AYoew A
B Ao A= 20243 4?/} A FHolA FHGol ol FAA = A FHo] o] Fo A
A %= Aol A A9, 74]’.%‘*‘ Ul 7 72E vt ZARAH S A Y, U
d, F5H FH A FAA wgo] o] FAAE AHHA HuAHS AAHSATE A= A=
AP S o] 83t o 2024 4L FE 97| 25 AR HAFAT ZAEH F
33F 1332704 UHIE FRIstR A, o] 5 Y A9 27F 569/MA, vl EFA G 31F
716370 A 7F A EH AT, ZAIAGE B sJAFH HEHASGY F (= 1.9, p = 0.13),
HA (¢t = 0.6, p =0.59) % FAZHCE Fo3F Zfol7F YEp A Etor &3 Fx+=
cluster &2 A3 F F&IF 2Fol & YER A UTE HlEHAFAA 7S wol ZhA7}
Rl H F& GUEAYN(Zizeeria maha), =AUV (Ypthima multistriata), W53 4]
(Pieris rapae), _;?zu a‘_i%‘/]-‘ﬂ](Hestma persimilis) =] o FHRA| G A 71 ol A
7F &l # FL& wF3 U], =B YB](Colias erate), & =B YUV (Eurema mandarina),
A U —ffo]‘}iﬂr o] Oﬂﬁli Fot] TR 79 W Y9 F Bl EA A A At
] 3 72 B8 FEe HE g Ao 55 ol kel S PR 22l
gt A7F d8sttty Az

A A 2} E-mail: choisw@mokpo.ac.kr

165



Assessment of distribution change under climate change using sensitive
index based on slope

Ji Yeon Yun”', Yong Ho Lee'?, Jeon Woo Chan', Koo In Gyeong', Pradeep Adhikari',
Anil Poudel', Prabhat Adhikari', and Sun Hee Hong*"'

'Department of Plant Resources and Landscape Architecture, Hankyung
National University, Korea
20Jeong Resilience Institute, Korea University, Korea

This study derived a ‘Sensitive Index based on Slope’ according to climate change and
quantified and expressed changes in potential distribution. The climate change scenarios for
this study were SSP2-4.5 and SSP5-8.5. The target species were Sida rhombifolia and Arundo
donax. As a result of modeling analysis using Maxent, the AUC values were 0.853 and 0.877.
The future potential distribution of the Sida rhombifoli under climate change was found to
increase by 2.3 times in the SSP5-8.5 scenario in the 2081~2100s, and the future distribution
potential of the Arundo donax was found to be distribution potential increased by 1.6 times
in the SSP5-8.5 scenario in the 2081~2100s. As a result of evaluating the Sensitive Index based
on Slope under climate change, the sensitivity index of the target species for each scenario
was found to be approximately 1.7 times higher in SSP5-8.5 than in SSP2-4.5. The sensitivity
index was found to be low even though the current potential habitat suitability was high. This
means that the distribution pattern of target species in the region may not change significantly
depending on the climate change pattern. This results are predicted changes in future potential
habitat suitability under climate change and used this to calculate a Sensitive Index based on
Slope to quantify the changes.

** This work was funded by Rural Development Administration(RS-2024-00428455).

Corresponding author E-mail: shhong@hknu.ac.kr
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Fish ordination analyses for assessing ecological stream health in relation
to chemical water quality and land use patterns

Namsrai Jargal® and Kwang-Guk An°®

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

Pollution-caused changes in water chemistry and physical habitat alterations severely affect
the structure of the freshwater communities in wadeable rivers and streams. This research it
is shown that fish community attributes ordination can help to assess the ecological health,
more specifically water quality of streams and adjoining land use changes. The attributes
employed using non-metric two-dimensional scaling encompassed fish ecological entities and
biotic integrity index metrics. Clear differences in the community structure of reference site
clusters and disturbed clusters derived from instream chemical pollutants were observed. Site
ordinations demonstrated the performance of chemical and land use indicators in reflecting
changes in community structure. For example, total phosphorus and electrical conductivity
appeared strong and moderate predictors (R* = 0.68 and 0.59) of fish community variations.
These were in addition explained along with the effect of pollution more broadly in terms
of chemical indicators as assessed by the multi-metric water pollution index.

Corresponding author E-mail: kgan@cnu.ac.kr

167



2024 32EAMEE| Y|stacys|

Z @ X|(Plantation)2t XtHE (Natural forest)oll MAlSH=
Ligto| aHFamily)E CHf/d Hlm

e
o

1P, 2IMIS

2mcysta

ot
oX

WEN} SHAAMENSHAS A

Z A (Plantation)= <13+l &3] AFH o= e
H|3l AETFFo] oty &3 A ot 25
Mo 73HAl vES3H7] w2, AE - AT ez AF AT B AT
faal = AgE A9 FHA YA 2dAY A=TFE HsE ZYUHAY 7]
A3 107] oA R A& AASHATE ZARE 20234 5, 6, 8, 9€ 7} 134
o]FojH o ZARAHL =Y A, 2, 33 A 2HA 6/ A AAY 47 AHL
AAstF T A A3 1070 A -AA F 203 449F 37107041 2] Uato] &Ql= ATt Z+
AR E A ANA 177 2778, ZHAANA 197 3265 .2 YEFS O™, A v
(Uraniidae)= A B oA, 7] 813937 (Xyloryctidae), 7ol U3 (Bombycidae), 42+l
U7 (Saturniidae)= - A AT A E AT AFHE A9 559 TS AAH ol A
AedmEyguy, @87, AEaetzZdag vy, SEZOAE S U, =38 By
o, PR olA Mgy Ao v, dFHEsEUY, S E
), SEAOAIZSYE ol ol s nlg o g &% YA Ay 2 =Y
A #JE et A dlE FElWte Qo] T8 dES T Zo=E JidHEng.

A4 A A} E-mail: choisw@mokpo.ac.kr

168



6. daCidd U Y2 EHY

e

A= HlEH AF 3 FAHS o2 47 AHolA o/ A AF
A 9 37 Aol A o|geE F£d BAS B3 ke 4 AAA S HFsATh
B3 7hE o FE AP AAH 1 A4 2T, A" 2, ofRF JUiAFE 24T
A3, F 33F2] oF7F 2o, SHETL AV (Zacco platypus)@t V=N (Squalidus
gracilis majimae)Z JEFSTE ©|8l8td #3d 4 A3 f71E 29 Az AESH
2ha @ T-FHBOD)H 318hE k4 @ FRK(COD)e| Bt b2 w &A™ Aol 7H =3k,
7HEEEEE 2yl 7 Eikth F QTP Ff771¥4(TOC) T3 BOD 2 COD2} Ak
AEFS BAT AHE oAF 2AS Mg o2 3 ASH FHEY A= 3R, TF, oH
o] 37/} IAFCoE FREoH, ofF FFFE ZI¥ NMDS 4] A#, S1-S5 A4 3t
FAEZE =4 ey ASE B4 2ol dASAT ofF A 2= £447
A AFAA FAFTH NFF vl&o] Edon, T/ 3F AYAAE A2
SIS vl Eo] A YERT B FEsty EAS vR R T4 AAAH S B
A3, EH S15 S ALY BE BHoiA] T dddo] dddE AR Yeyth o F/
71 e A3 H7F ALFADS} AT TFRE B4 I D3 4004 = Hul(Sp)oll Al
frolgh o] AHBAVE FJAFJY B A B FRERZ A F32 A2 ddE S
HoFom, ol sbd 17 Hr & e et vpdel 8% 7 2AS5E €849 &
N ZoE ASHT

BN
o
fr 2

A A A} E-mail: kgan@cnu.ac.kr

169



Quantifying diatom community dynamics to unveil the
pollution-disturbance nexus in Korean streams

Byeong-Hun HanP', In-Hwan Cho?, Hyo-Gyeom Kim?, and Baik-Ho Kim®"*

"Department Environmental Sciences, Hanyang University, Seoul 04763, Korea
’Migang E&C Co., LTD., Gyeonggi 14057, Korea
3Future and Fusion Lab of Architectural, Civil and Environmental Engineering,
Korea University, Seoul 02841, Korea
“Department of Life Science, Hanyang University, Seoul 04763, Korea

This study analyzed the temporal and spatial dynamics of benthic diatom communities in
major streams across Korea from 2013 to 2015 to assess the ecological impacts of environmental
variables. Samples were collected from 457 sites in both spring and autumn. Environmental
factors, including habitat conditions, land use, and water quality, were measured at each site.
To quantify community dynamics, four dimensionality reduction techniques (PCA, NMDS,
UMAP, t-SNE) were applied to the biological data. The Community Dynamics Index (CDI)
was calculated as the average Euclidean distance between consecutive coordinates for each site
on the ordination plot. Diatom biomass-based community composition reveals that Korean
streams could be classified into seven subgroups, strongly reflecting regionality. A clear
distinction was observed between clean and polluted conditions, with notable differences in
species distribution between the lower Han and Yeongsan Rivers, both polluted. CDI values
were generally higher in impaired groups, which reflects the interconnected nature of impairment
and disturbance in ecological health. These findings offer critical insights for stream ecosystem
management and conservation.

Corresponding author E-mail: tigerk@hanyang.ac.kr
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Comparative study on astaxnathin synthesis between two variants of
Haematococcus lacustris

Gueeda Kim' and EonSeon JinP<'2

"Department of Environmental Science, Hanyang University, Seoul, Korea
’Department of Life Science, Hanyang University, Seoul, Korea

A new Haematococcus strain, identified as H. lacustris HR, was isolated from the Hantan
River in South Korea and compared with the existing strain, H. lacustris 2505. To
distinguish and compare the new strain with the deposited H. lacustris 2505, a phylogenetic
analysis was conducted along with the examination of physiological characteristics, including
photosynthesis, photosynthetic pigments, and astaxanthin levels. Microscopic images of both
strains were also compared. Notably, H. lacustris HR accumulated more astaxanthin than H.
pluvialis in various media, even under low light conditions. Optimal growth was achieved
when cells were cultured in High Salt Medium (HSM) with 2% CO,, leading to a threefold
increase in cell numbers within 7 days. In the absence of a carbon source, biomass did not
double. This cultivation method resulted in approximately a 30-fold increase in astaxanthin
concentration within 7 days. Photosynthetic parameter studies indicated that the HR strain
had superior photosynthetic performance under stress conditions. These findings highlight
significant physiological differences due to genetic variations, warranting further
investigation.

Corresponding author E-mail: esjin@hanyang.ac.kr
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The impact of environmental factors on stream food web
recovery in the short and long term

Minyoung Lee®', Dougu Nam', and Kijong Cho®

"Department of Biological Sciences, Ulsan National Institutes of Science and Technology
(UNIST), Ulsan, 44919, Republic of Korea
’Department of Environmental Science and Ecological Engineering, Korea University, Seoul
02841, Republic of Korea

Understanding the ecological impacts of stream restoration remains challenging. Ecosystem
restoration is a gradual process, and the results of stream restoration need to be understood
in the long term. This study analyzed the complex effects of physicochemical factors and changes
in biological communities in restored streams on food web recovery using 10-year monitoring
data of Cheonggyecheon. To test the long-term recovery, we performed time-series analysis
on physicochemical factors, biological community indices, and food web indices, respectively,
and analyzed correlations among their trends. The short-term fluctuation of food web indices
with no trend was analyzed using a generalized additive mixed model. The results showed
that changes in benthic macroinvertebrate communities increased the complexity of the food
web in the long term while, in the short term, both benthic macroinvertebrate and fish
communities, dissolved oxygen, total nitrogen, and total phosphorus had a complex effect on
food web complexity, and pH and temperature affected a food web link arrangement. At the
community level, no long-term recovery was detected, but some was evident at the food web
level. The consequences of restoration can vary in the short and long term. We suggest that
the ecological consequences of restoration can be explained by the complex effects of
physicochemical and biological factors.

Corresponding author E-mail: kjcho@korea.ac.kr
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Bacterial communities in three true bug species across
different habitat types

Jae Yeon KangP and Soyeon Park®

Division of Ecological Application Research, National Institute of Ecology,
Seocheon 33657, Korea

This study investigated the relationship between habitat characteristics and bacterial community
diversity and composition in three Korean true bug species: Pachygrontha antennata, Metcalfa
pruinosa, and Ricania sublimata. A cluster analysis based on land cover characteristics classified
14 study sites into three distinct habitat types: urban, forest, and agricultural areas. Significant
differences in grass, arbor, and canopy cover were observed among these habitat types.
Furthermore, P. antennata was primarily found in grass, M. pruinosa in arbor, and R. sublimata
in shrub habitats. Bacterial community analysis revealed that Paraburkholderia and Caballeronia
were the dominant genera associated with P. antennata, while Asaia was prevalent in both
M. pruinosa and R. sublimata. Additionally, each insect species harbored unique bacterial taxa
associated with specific habitat types. These results suggest that both insect host and habitat
environment play a crucial role in shaping the structure and composition of associated bacterial
communities.

Corresponding author E-mail: soyeon@nie.re.kr
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Influence of arsenic and imidacloprid on Allonychiurus kimi (Collembola)
microbiota through interactions with soil Microbiota

Taewoo KimP', June Wee?, Yun-Sik Lee?, Jinsol Hong?, and Kijong Cho®

"Department of Environmental Science & Ecological Engineering, Korea University, Seoul
02841, Korea
’Department of Applied Biology, Chungnam National University, Daejeon 34134, Korea
3Department of Biology Education, College of Education, Pusan National University, Busan
46241, Korea
40-Jeong Eco-Resilience Institute, Korea University,Seoul 02841, Korea

The microbial community of soil fauna plays a key role in host health and responds sensitively
to environmental pollutants. Collembola, soil-dwelling arthropods that act as decomposers, are
commonly used as ecotoxicological test animals. Although Collembola are closely associated
with soil microbiota, the effects of pollutant on Collembola microbiota through interactions
with soil microbiota remain largely unknown. In this study, we examined the relationship between
soil and Allonychiurus kimi (Collembola) microbiota and investigated how exposure to pollutants
affects 4. kimi microbiota through these interactions. A. kimi were exposed to low and high
concentrations of arsenic and imidacloprid in autoclaved and non-autoclaved soils. Exposure
to pollutants resulted in significant changes in the composition of both soil and 4. kimi microbiota.
Arsenic increased Sphingomonas in the A. kimi microbiota shared with the soil, while
imidacloprid increased Lysobacter and Pir4 lineage in the shared microbiota. However, neither
pollutant showed significant differences in the non-shared microbiota. Our results suggest that
the changes in A4. kimi microbiota induced by pollutants are significantly influenced by
interactions with soil microbiota.

Corresponding author E-mail: kjcho@korea.ac.kr
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Preclinical and clinical trial evaluation support the anti-obesity
effects of nectandrin B-enriched nutmeg seed extract

Hea-Jong Chung', Bongjin Jeong®, Kun Cho?, Je-Ho Lee?, and Jong-Soon Choi

'Gwangju Center, Korea Basic Science Institute (KBSI), Gwangju 61751, Korea
Digital Omics Research Center, Korea Basic Science Institute (KBSI),
Daejeon 34133, Korea
3DAEHAN Cell Pharm INC, Guri 11210, Korea

Lignan-enriched nutmeg extract (NNX) has been reported to inhibit fat synthesis genes and
transcription factors in mouse adipocytes. While nectandrin B, a key lignan in nutmeg seeds,
is known for its anti-aging, anti-diabetic, and anti-obesity effects, preclinical and clinical
results have not been fully explored. In this study, NNX was tested on human adipocytes
during differentiation, measuring obesity-related genes and regulators. In obese mice induced
by a high-fat diet, NNX significantly reduced weight gain, blood glucose, triglycerides, total
cholesterol, and LDL levels, with DEXA body composition analysis confirming its
anti-obesity effects. A randomized, double-blind, parallel clinical trial gave participants either
600 mg of NNX or a placebo daily for eight weeks. Results showed significant reductions
in fat content, lean mass, and the fat-to-lean mass ratio, especially in those aged 50 and
above. Additionally, a notable decrease in maximum heart rate was observed in the NNX
group. This study provides strong evidence of NNX’s anti-obesity effects, highlighting its
potential as a natural anti-obesity agent in both preclinical and clinical contexts.

** This study was financially supported by KBSI grant (A439111) to JS. Choi.

Corresponding author E-mail: jschoi@kbsi.re.kr
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Prussian blue nanoparticle-based colorimetric sensor for early
detection of solid tumor biomarkers

GyuRi KimP"2, Bongjin Jeong', MinA Shin', and Jong-Soon Choi“'?

'Digital Omics Research Center, Korea Basic Science Institute (KBSI),
Daejeon 34133, Korea
2Graduate School of Analytical Science and Technology, Chungnam
National University, Daejeon 34131, Korea

Early detection of cancer is crucial for improving treatment outcomes and patient survival
rates. To achieve this, diagnostic methods with high sensitivity, specificity, and the ability to
detect multiple biomarkers simultaneously are essential. Here, we present the development of
a Prussian Blue Nanoparticle (PBNP)-antibody complex-based nanosensor that utilizes
colorimetric changes for the detection of early-stage cancer biomarkers. The proposed sensor
functions by introducing hydrogen peroxide and 3,3',5,5'-tetramethylbenzidine (TMB), with
PBNPs serving as peroxidase mimics to catalyze TMB oxidation. This reaction induces a
visible color change, allowing for straightforward and rapid visual detection of target cancer
biomarkers. This approach provides a simple and quick visual indication of the presence of
cancer biomarkers. The PBNP-based nanosensor demonstrates the capability to detect a
variety of biomarkers associated with solid tumors, offering the dual benefit of qualitative
optical analysis. Its low cost, portability, and ease of use make the PBNP-based nanosensor
a particularly promising tool for early cancer diagnosis in resource-limited settings.

** This study was financially supported by KBSI grant (A439111) to JS. Choi.
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Biomimicry research on boring mechanism in Barnea manilensis

Ji Yeong KimP'-? and Baek-Jun Kim®'

'Ecological Technology Research Team, National Institute of Ecology, Seocheon 33657, Korea
ZDivision Department of Biological Sciences, Chonnam National University,
Gwangju, 61186, Korea

Barnea manilensis is a representative species of the Pholadidae family, known for its
ability to bore into rocks and live within them. As the organism grows, it burrows deeper
and widens the hole, but the exact mechanism by which it bores into rock remains largely
unknown. This study analyzed the boring function of B. manilensis using specimens
collected from Anmyeon-do, Taean, through microscopic structural analysis, 3D modeling,
and simulation. The shell of B. manilensis is teardrop-shaped, with the anterior part
responsible for boring being approximately 360 xm thick, about 100 xm thicker than the
posterior part. Additionally, a 380 xm ridge-like protrusion, resembling a plow, was
observed exclusively on the front of the shell. The 3D model was created using
measurements from microscopic observations, and the simulation was set up to allow the B.
manilensis model to rotate at a speed of 60° per second, rotating 30° to the left and 60° to
the right, achieving a full 360° rotation. The simulation results revealed that stress was
concentrated only on the protrusion at the front of the shell, and that by rotating 360°, B.
manilensis creates a circular borehole, rather than one shaped like its shell. This study on
the boring mechanism of B. manilensis provides foundational data for designing efficient
rock-drilling bits.

Corresponding author E-mail: naturalist71@nie.re kr
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The filter development of environmental pollution reduction
inspired on gill property

Won Jun Leef*

Department of Ecological Technology Research, National Institute of Ecology, Korea

Fish receive sufficient oxygen to exchanged efficient gas in their gills breathing. The gills
did absorb to need ingredients by themselves and block impurities. It regarded to the most
important function that impurities filtrated and oxygen and carbon dioxide are exchanged. In
this study, we develop more efficient filter techniques inspired by gill characteristics. The
subject of analysis was selected as filter-feeding Carassius auratus. The structures of the
mouth and gills were measured with a stereoscopic microscope, a low vacuum scanning
electron microscope, and an optical microscope. 3D modeling of fish gill was used for
Fusion 360. Flow analysis was used by FIoEFD. In the mouth of a fish, as the impurity /
water flows parallel to the hydrophilic membrane surface, water is efficiently passed through
between two gill arch, while impurity was filtered on gill raker, transported, and finally
collected for storage. The flow of water was controlled by securing a large surface area for
effectively dispersing the pressure. It responds flexibly to external factors and secures
contact time by transforming the structure into a cage type. The efficient and continuous
filtration function of gills is very promising in solving air and water pollution problems.

Corresponding author E-mail: cleanlwj@nie.re.kr
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Development of a growth accelerating bioprocess strateqgy in Melosira
nummuloides to promote the production of intracellular
functional materials (silicon and fucoxanthin)
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Nam-Ho LeeP"*, Gyung-Min Go*, and Sang-Ah Lee

'Faculty of Biotechnology, College of Applied Life Sciences, Jeju National University, 102
Jejudaehak-Ro, Jeju, 63243, Republic of Korea
2Interdisciplinary Graduate Program in Advanced Convergence Technology and Science, Jeju
National University, Jeju 63243, Korea
3Bio-Health Materials Core-Facility Center, Jeju National University, 102 Jejudaehak-ro, Jeju
63243, Republic of Korea
42JDK Bio, Jeju 63296, Republic of Korea

Melosira numuloides, a species of diatom, holds significant potential for antioxidant production
and as a raw material source for industrial silicon due to its promising characteristics as a
microalga. However, the commercialization of this microalga is often hindered by several factors.
First, optimized culture conditions have not been thoroughly studied; second, its growth rate
is insufficient for industrial applications. To address these challenges, this study employed a
step-by-step approach, integrating connectable bioprocess engineering. The initial step involved
developing an optimized medium with an N/P/Si ratio aligned with the algal intracellular N/P/Si
ratio. The second step was optimizing the culture process by comparing the yield of intracellular
functional substances, including silicon and fucoxanthin, in a standard F/2 medium versus the
optimized medium. The findings are expected to positively impact the industrial use of Melosira

numuloides.

Corresponding author E-mail: leesa@jejunu.ac.kr
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Dynamic bacterial community shifts in response to Haematococcus
lacustris growth during the red mature cyst stage

1,2,3,4 c1,2,3

Mehwish TajP?, Ve Van Le', Ji Eun Jeong', Man-Young Jung'%*%, and Sang-Ah Lee

"Faculty of Biotechnology, College of Applied Life Sciences, Jeju National University, 102
Jejudaehak-Ro, Jeju, 63243, Republic of Korea
%Interdisciplinary Graduate Program in Advanced Convergence Technology and Science, Jeju
National University, Jeju 63243, Korea
3Bio-Health Materials Core-Facility Center, Jeju National University, 102 Jejudaehak-ro, Jeju
63243, Republic of Korea
“Department of Biology Education, Jeju National University, Jeju 63243, Korea

Haematococcus lacustris is an important natural source of astaxanthin, attracting interest from
the pharmaceutical and nutraceutical industries. However, its slow growth poses challenges for
commercial astaxanthin production. The bacterial communities associated with H. lacustris can
impact its biomass yield and the production of value-added compounds. This study used
metagenomic 16S rRNA amplicon sequencing to investigate bacterial community dynamics and
explore potential host-microbiome interactions that could enhance H. lacustris growth. At the
start of the study, significant variations were observed in the composition of microalgae-attached,
particle-attached, and free-living bacterial communities associated with H. lacustris. During the
red mature cyst stage, all bacterial communities experienced shifts. Specifically, the dominant
genus in the microalgae-attached and particle-attached communities changed from Massilia to
Sphingomonas, while Sphingomonas species consistently dominated the free-living communities.
Functional predictions suggested that these bacterial communities might provide auxin, vitamins,
and heme to support the growth of H. lacustris. Based on network analysis, ASVs belonging
to the genus Sphingomonas were identified as key players in regulating the growth of H. lacustris.
Overall, these findings underscore the crucial role of the phycosphere microbiome in supporting
the growth of H. lacustris.
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Screening of PHA(polyhydroxyalkanoates)-producing freshwater
microalgae and development of cultivation techniques

Suk Min Yun®!, Seung Hwan Lee?, Young Hoon Cho?, Seong-Joo Hong?, Huisoo Jang?,
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'Biological Resources Research Department, Nakdonggang National Institute of Biological
Resources, Sangju-si 37242, Republic of Korea
’Department Biotechnology and Bioengineering, Chonnam National University,

Gwangju 61186, Republic of Korea
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Incheon, 22212, Republic of Korea
>Department of Food Science and Nutrition, Jeju National University, Jeju, Republic of Korea
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Bioplastics are a type of plastic derived from renewable biomass sources such as vegetable
oil, corn starch, and pea starch. Bioplastics offer the advantages of conserving fossil resources
and reducing CO, emissions, and they are considered a promising option for sustainable
development. Microalgae are primary producers in aquatic ecosystems that perform
photosynthesis. They play ecologically and economically important roles, providing biomass
that can be used for food, soil additives, animal feed, and nutritional supplements. This study
aims to identify and screen freshwater microalgae for the production of polyhydroxyalkanoates
(PHA), which are used in environmentally friendly biodegradable bioplastics. Additionally, the
goal is to develop high-density cultivation technology using microalgae that produce PHA. To
evaluate the potential for PHA production, biological information such as microalgae species,
cultivation conditions, and collection sites was gathered. The size distribution of cells and growth
rates under different temperatures and light intensities were compared using eight cultures. Most
microalgae had a size of about 3—4 pm. Cell morphology and size varied, even within the same
species, highlighting the need to develop optimized cultivation conditions. While the optimal
cultivation temperature varied by species, most showed proportional growth up to 25-30C,
but growth rates decreased or cells died at temperatures above 30C. In light intensity
experiments, growth rates increased proportionally up to 300 x«E/ni/s, but most microalgae
experienced inhibited growth at higher light intensities. Based on a comprehensive analysis
of these results, the three strains with the best growth performance among the eight cultures
were identified as Tetradesmus bajacaliformicus KGP-10, KGH-3-2, and Micractinium sp.4
KGP-12. Currently, research is being conducted to optimize cultivation conditions and improve
productivity using the selected microalgae.

Corresponding author E-mail: cslee@nnibr.re.kr
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Seasonal dynamics of blue-green algal taxa in relation to nutrients,
nutrient (TN: TP) ratio, and light availability in an intake tower

Thet Thet Khaing' and Kwang-Guk-An®

Department of Bioscience and Biotechnology, Chungnam national University,
Daejeon, South Korea.

Cyanobacteria blooms pose a significant environmental threat due to their toxicity and impact
on drinking water. This study aimed to identify factors contributing to toxic blue-green algae
(BGA) blooms in the reservoir and their relationship with the nutrients, nutrients (TN: TP)
ratio, light, and algal chlorophyll-a. A 6-year monthly dataset from the reservoir’s intake tower
was analyzed using seasonal dynamics and non-metric multidimensional scaling (NMDS).
Seasonal analysis showed increased BGA taxa and Chl-a during monsoon (July-August) and
post-monsoon (September-December). Higher concentration of BGA and Chl-a were linked to
increased TP, turbidity, and low TN: TP ratios during the post-monsoon period. NMDS and
Kruskal-Wallis tests highlighted the relationships between water quality variables and BGA
taxa. Empirical models indicated that TP, turbidity, and the summer monsoon significantly
affected algal biomass. These findings emphasize the need for effective gater quality management
strategies to control BGA proliferation.

Corresponding author E-mail: kgan@cnu.ac.kr
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Heterotrophic production of poly-3-hydroxybutyrate using newly
screened cyanobacteria

Young Hoon Cho®', Suk Min Yun?, Chang Soo Lee?, Su-Bin Park?,
and Seung Hwan Lee®'

"Department Biotechnology and Bioengineering, Chonnam National University, Gwangju
61186, Republic of Korea
ZBiological Resources Research Department, Nakdonggang National Institute of Biological
Resources, Sangju-si 37242, Republic of Korea

Poly-3-hydroxybutyrate (PHB) is a biopolymer synthesized and stored intracellularly by various
microorganisms as a carbon and energy reserve in environments rich in carbon sources. Due
to its excellent biodegradability and biocompatibility, PHB has emerged as a promising alternative
to conventional plastics in commercial applications. Notably, PHB produced by cyanobacteria
exhibits superior properties compared to that produced by heterotrophic microorganisms,
including higher melting temperatures, increased crystallinity, and greater elongation at break.
However, most cyanobacteria produce only small amounts of PHB when utilizing CO, as their
sole carbon source. In this study, we aimed to develop heterotrophic strains with high PHB
production yields by culturing two species of cyanobacteria, Microcystis aeruginosa and
Pseudanabaena amphigranulata, obtained from the Nakdonggang National Institute of Biological
Resources (NNIBR) under conditions utilizing organic carbon sources. Under conditions
supplemented with organic carbon sources, these species produced PHB at levels of 25.8%
and 28.1% (w/w of dry cells), respectively. In contrast, when grown under natural conditions,
PHB production was significantly lower, at 3.3% and 1.5% (w/w of dry cells), respectively.
The findings from this study highlight the potential for achieving high PHB production yields
by introducing PHA synthesis genes from cyanobacteria into heterotrophic organisms.

Corresponding author E-mail: leesh(@chonnam.ac.kr
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Phase shift in the sustainability of rice cropping systems in
South Korea: An emergy analysis from 2003 to 2021

Yongeun KimP' and Kijong Cho®

'"Ojeong Resilience Institute, Korea University, Seoul 02841, Korea
“Division of Environmental Science & Ecological Engineering, Korea University,
Seoul 02841, Korea

As the negative impacts of excessive material and energy intensification to increase rice
yield become more apparent, sustainable intensification has gained attention as a crucial goal
for rice agriculture. This study aimed to provide a comprehensive understanding of the
changes in the sustainability of South Korea’s RCS from 2003 to 2021 through emergy
approach. Our results showed that the sustainability of the RCS exhibited a distinct phase
shift, with the emergy sustainability index (ESI) increasing from 0.093 to 0.164 during phase
I (2003-2013) and then declining to 0.147 during phase II (2014-2021). This phase shift
was primarily driven by an increase in the proportion of compound fertilizers within
anthropogenic emergy sources (F), which rose from 37.1% in 2003 to 57.9% in 2021.
Additionally, phase II demonstrated a strong decoupling between emergy inputs and
value-added production, with excessive reliance on F relative to labor identified as a driving
factor in the decline of sustainability. These results indicate that the RCS has shifted towards
improving economic productivity driven by anthropogenic resource inputs.

Corresponding author E-mail: kjcho@korea.ac.kr
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