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The potential of seaweeds for carbon dioxide removal and carbon sequestration:
13:30-14:20 PL-01 challenges of monitoring, reporting and verification

Catriona Hurd
MIIITR} E JAHE 22|
AO-I E - AFY, OIS

Microbial diversity associated with AAnfe/tia (Florideophyceae, Rhodophyta) and their
14:30~14:45 | AO - 01 potential interactions

Hocheol Kim, Hwan Su Yoon
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14:45~15:00 AO - 02 o:s;lﬁ'r?' I ==o |'oo H=o
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S RN Olpidiopsis spp.0il et SERAE A7IXIESE (Dasysiphonia japonica)2]
15:00~15:15 | AO-03 | HAZIE
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15:16~15:30 | AO - 04 ;H‘_’m i | 7P S0 Hit 3l 7]
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The early stage of speciation in the planktonic diatom Ditylum brightwelliibased on
15:50~16:05 | SO |- 01 | population genomics

A-Yeong Tak, JunMo Lee

Massive introgression and gene duplication drive sexual transition in Vaucheria
16:05~16:20 | SO1-02 g . g P

Seok-Wan Choi, Jihoon Jo, Min Ho Seo, Robert Andersen, Hwan Su Yoon

Morphological and genetic variation of the genus Lithophy/lum (Corallinales, Rhodophyta)
16:20~16:35 | SO1-03 | from Korea

Kyeong-Tae Lee, Mi Yeon Yang, Chan Kang Jeong, Myung Sook Kim

Tropical seaweed farming and potential blue growth in Zanzibar, Tanzania
16:35~16:50 | SO1-04 | e Seaws gancp ?

Ali Rashid Hamid, Jang Kyun Kim
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Effects of temperature and salinity on the early growth of the saltmarsh plants, Suaeda
15:50~16:05 | SO Il - 01 | glauca, Suaeda japonica and Salicornia europaea

Na Young Lee, Ji-Sook Park, Jang Kyun Kim
16:05-16:20 | SO Il - 02 oY HEF Skeletonema cosz‘az‘umJ_f Navicula sp.2 0|25t M| HA HiE4 M A7

e, 8A, WA, P, A8, eejub] H)Ael

BXT MSUN Coralling 2| TERTIAL A = 2 QeI REsk= CberteroR| WAl £
16:20~16:35 | SO Il - 03 2U( )Q| LIRTIAL AlS 715 & 2L EX2oh= | 70|

A, A7, F=3E

Proposal of a New Family within Cladophorales (Chlorophyta) Based on Molecular and
16:35~16:50 | SO Il - 04 | Morphological Evidences

Seong Hyeon Baek, Boo Yeon Won, Tae Oh Cho

First report of two Pleurastrum (Chlorophyceae) based on morphological and molecular
16:50~17:05 | SO Il - 05 | evidence

Yu Ho Kim, Seung Won Nam, Bok Yeon Jo, KwangHeum Hong, Jae Hak Lee, Woongghi Shin
SHYLEENE (1] ZX |||
SO-llI XA st

KCI & NaClO| Haernatococcus lacustris@| A% L OFAERRE] EX0f| O|X|= G
15:50~16:05 | SO Il - 01 | us lacustris®] S8 X OIAERIE S50 BIx|

QkRA], 31, SoprlA] BA o, e, AE-S, A=

Cost-effective nutrient supplements for land-based cultivation of Devaleraea mollis
16:06~16:20 | SO IIl - 02 Ve nutrient supb el ) '

Jae Woo Jung, Muriel Dittrich, Schery Umanzor, Jang Kyun Kim

Anticancer Effect of Chlorella sorokiniana Extract on Hepatoma Cells through
16:20~16:35 | SO IIl - 03 | Regulation of Apoptosis Genes

Min Ho Kang, Jung Eun Park, Youn Seun Hwang, Jin Woo Kim
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15:50~16:05 | SS | - 01 = | S Fiet A

Z1A]3}

4 S22 Porphyra 3342| SIEE AXfst X 7|S4Y 3 f
16:06~16:20 | SS |- 02 f Porphyra 3342] 1 AMiet = VIS € SR S

AFA]ZE

OHAO| AtR10| B4XHQ} THAY
16:20-16:35 | S51-0g | TS0l SRS ek

gu]/\l-

LAY BICHLE SH20| K4 YA 2 AR 3zt

16:35~16:50 | SS|-04 EJ e 22 8e |

33t2)
A 2H (17:05~18:00) JEHE =5 I

PA. 22 gl X|5}

17:05~18:00

PA - 01

St HER B LYY o BB
47], TEIA, 1%

PA - 02

Morphological Transitions and Genomic Insights in Foliose and Filamentous Bangiales
Nambhyeok Kim, Ji-San Ha, Sang-Yun Han, 11-Ki Hwang, Hwan Su Yoon

PA-03

Discovery of one novel species and two novel varieties of Desmodesmus (Scenedesmaceae)
YeongJun Jang, HyeonShik Cho, Jee Hwan Kim, Chang Soo Lee, Seung Won Nam, JunMo Lee
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Species delimitation of three transoceanic Ulva species moved by hull fouling on
commercial ships

17:05-18:00 | PA - 04 s . .
Hyung Woo Lee, Min Gui Jeong, Eun Ju Kang, Kyungsoon Shin, Bonggil Hyun,

Jung-Hoon Kang, Seung Ho Baek, Ju-Hyoung Kim

Phylogenetic analysis of the family Selenastraceae (Sphaeropleales, Chlorophyceae)
PA - 05 | using chloroplast genomes

A-Yeong Tak, Jee Hwan Kim, Chang Soo Lee, Seung Won Nam, JunMo Lee

SR DAY SERE| 5 Oy o7

ENCENPAP e
S9E, 1S, A9A

PA - 06

Reduced plastid and canonical mitochondrial genomes in non—photosynthetic
PA - 07 | chrysophyte Oikomonas mutabilis

Jiyu Lee, Minseok Jeong, Jong Im Kim, Woongghi Shin

The presence of plastid genome and atypical mitochondrial genome structure in the
PA - 08 | non—photosynthetic chrysophyte Poterioochromonas amplexa

Hyewon Kim, Minseok Jeong, Jong Im Kim, Woongghi Shin

EXME B0|BCHYE(Colaconema daviesiyg ZEA7 = ME H(Olpidiopsis sp.)2l
PA-09 | A X sty E3 XM

R Ly

Completing the Mitochondrial Genome of Heterotrophic Paulinella from Environmental
PA-10 | Samples
Sungpil Han, Duckhyun Lhee, Hwan Su Yoon

Shedding light on algal-fungal symbiosis and freshwater adaptation based on
PA-11 | comparative genomic study of Hildenbrandiales (Florideophyceae, Rhodophyta)

Sang-Yun Han, Christophe Vieira, Chung Hyun Cho, Hochoel Kim, Wendy A. Nelson, Hwan Su Yoon

PA - 12 Comparative analysis of mitochondrial genomes in synuralean algae (Chrysophyceae)
Nayoung Lee, Jong Im Kim, Woongghi Shin

Exploring species diversification of Prerocladielia (Gelidiales, Rhodophyta) in tropical
PA-13 | Southeast Asia

Ga Hun Boo

Reappraisal of Phyllodicton anastomosans (Cladophorales, Chlorophyta) from Korea
PA - 14 | based on morphology and molecular analyses

Min Seob Kim, Jeong Chan Kang, Mi Yeon Yang, Myung Sook Kim

Comparative analysis of growth and physiological characteristics of marine microalgae
strains from Dokdo Island, Chlamydomonas sp. KNUA236, Tetraselmis sp. KNUA237,
PA - 15 | and Chiorelia sp. KNUA242

Jin-won Lee, Jeong-Mi Do, Bo-seong Kim, Ho-Seong Suh, Yu-Hee Seo, Hae-Seo Noh,
Yeon-Su Shin, Ho-Sung Yoon

Comparative Analysis of the Biochemical Composition of three Desmodesmus species
isolated from Ulleung Island, South Korea

PA-16 . . . .
Yeon-Su Shin, Jeong-mi Do, Bo-Seong Kim, Ho-Seong Suh, Yu-Hee Seo, Jin-Won Lee,
Hae-Seo Noh, Ho-Sung Yoon

PA - 17 A new species of the genus Mallornonas (Stramenopiles, Chrysophyceae) from Korea

Bok Yeon Jo, Seung Won Nam, Hyaekang Kim, Yu Ho Kim, Jae Hak Lee

A candidate new species within the genus Pleurastrum (Chlorophyceae, Chlorophyta)
PA - 18 | from Deception Island, Antarctica

Hyunsik Chae, Han-Gu Choi, Sanghee Kim, Ji Hee Kim

Description of two new species in the genus Pseudanabaena isolated from upper
PA - 19 | streams of the Nakdonggang and Geumgang Rivers in South Korea

Mirye Park, Yingshun Cui, Seong-Jun Chun, Seung Young Lee, Chang Soo Lee
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Sargassum horneri Extract (SHE) Enhances Heat Tolerance in Pyropia yezoensis: A
17:05-18:00 | PB-01 | Sporophyte to Gametophyte Study
Ho-Hyeon Lee, Jang Kyun Kim, Ji-Sook Park

Effect of Fe (I) on growth, pigments (Chl &, carotenoids, phycoerythrin and
PB-02 | phycocyanin) in Pyropia yezoensis
Jeong Hwa Hwang, Ji-Sook Park, Jang K. Kim

Effect of pre-treatment of Sargassum horneri extract (SHE) on thermal tolerance of
PB - 03 | Palmaria hecatensis

Jae Woo Jung, Muriel Dittrich, Schery Umanzor, Jang Kyun Kim

2T Gelidium minimum)2t 2227 A2|(G.eucorneum) ] Z&HAIAHE |- AHEHO)|
PB - 04 | oftdaptO|X|= G A+

48], FUA, 9BE Y, BT, A5

UV stress response and cell cycle regulation in green algae

PB - 05
JiHeon Kang, YulJin Jeong, JunMo Lee

AR (Pyropia yezoensis) ZHSIO| MEAMZ|X E4 24
e, 254, A=Y, A8
Q|5 etFo| w2t FEtk = SXAIE A2H(Bangia sp.) THEAS| 231t 7| K BA

PB - 06

PB - 07

PB - 08

EXME Zutel(Bangia sp.) HEX UE 7|5

o AN )
fav], 75, AFE

PB - 09

Exploring the potential of seaweed-derived biostimulants for enhancing thermal
PB - 10 | tolerance in Undiaria pinnatifida

Euna Seo, Jang Kyun Kim

TLAE| 4H (17:05~18:00) 234
PC. EAE{ MEH U 317

n
i
il

LA A8 2|7} SRR MKt Bia E40] O|X|= &2t
EA, YA, S
Novel /n-situincubation experiment on ocean acidification and its impact on three

farmed brown algal species (Saccharina japonica, Undaria pinnatifida, and Ecklonia
stolonifera; Phaeophyceae)

17:05-18:00 | PC-01

PC -02
Yeo Jin Yoon, Jun Su Kang, Bong Gil Hyun, Ju Hyoung Kim

Phylogeny and temperature responses of snow algae isolated from Barton Peninsula,
PC - 03 | Antarctica

Nam-Ju Lee, Jeongha So, Jong Hee Kim, Sanghee Kim, Sung Mi Cho

A2 SR G4 WS O|X[= Bt AL X2| St

A, 99, DA

The ecophysiology of Sargassum macrocarpum (Fucales, Phaeophyta): Temperature
PC - 05 | vulnerability offset by ocean acidification

PC - 04

Soo Bin Lee, Yeo Jin Yoon, Ju Hyoung Kim

Investigation of plankton community differences between the Margalefidnium
PC - 06 | polykrikoides bloom and nearby non—bloom waters in Yeosu during summer 2022

Hyun Jun Yang, Yun Hee Kim, Hye Jin Seo, Moo Joon Lee, Se Hyeon Jang

vii
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Influence of water mass interactions on protist communities in Southwestern Korean
17:05-18:00 | PC -07 | waters during summer 2024

Yun Hee Kim, Young Gyu Hong, Dohyeop Yoo, Byoung-Ju Choi, Se Hyeon Jang

2 QESE =S it He s F WY (Closterium acutum)2| 2X1=Y P8 H7

Han-Sol Kim, Jeongmin Sin, Buhari Lawan Muhammad, Jin Joo Hong, Jang-Seu Ki

PC-08

Genetic potential of saxitoxins producing in the marine dinoflagellate Alexandrium
PC - 09 | affineand its environmental implications

Han-Sol Kim, Quynh Thi Nhu Bui, Tachee Kim, Jang-Seu Ki

Seasonal dynamics and ecological resilience of planktonic protist communities in the
PC-10 | Jeju Strait

Juhee Min, Kwang Young Kim

Comparison of measured and estimated values of phytoplankton size group
PC-11 composition ratios

Heekyeong Lee, Juhee Min, Mi Rha Lee, Junghyo Kang, Kwang Young Kim

psbA Amplicon 245 8%t RE|Uet SHE 1Y FRUSUSER OYY 24

PCT12 | g wng, 2k, 19, pe
Marine reforestation method using novel transplanting technique on bedrock with
PC—13 Sargassum macrocarpum and Ecklonia cava

Jeong Chan Kang, Eun Gyu Han, Byung Hee Jeon, Hyung Woo Lee, Ju-Hyong Kim,
Myung Sook Kim

Biological constraints and habitat preferences regulating Cochlodinium polykrikoides
PC - 14 | Blooms in the Korea Strait

Juhee Min, Kwang Young Kim

Protist community responses to different water masses in the northeastern East China
Sea in 2023

Hye Jin Seo, Hyun Jun Yang, Yun Hee Kim, Dohyeop Yoo, Min-Young Lee, Jiae Yoo,

Sunju Kim, Yoonja Kang, Tae-Hoon Kim, Byoung-Ju Choi, Se Hyeon Jang

PC-15

Biological Degradation of SMX Removal by Chiorella luteoviridis KNUAQS6

PC-16
Hae-Seo Noh, Yu-Hee Seo, Jeong-Mi Do, Ho-Seong Suh, Ji Won Hong, Ho-Sung Yoon

Rapid and comprehensive toxicity assessment of contaminants using dual endpoints in
PC— 17 Mychonastes afer
Hojun Lee, Haneur Lee, Soyeon Choi, Hyeonsu Eom, Yubin Bark, Jiyun Kim, Haeun Jo,

Taejun Han, Jihae Park

SHAQOI L& AIZH0l| M2 Djacronema luthen EeHE QXX Bisi HEM H|w 2
A7y, F9A, A8 g2

PC-18

ZRMA Z5!7t QTR ME40] IS Sat HA 2Ot ot

PC=19 | a7, o5, vretg, ojsi4

PC - 20 Seaweed diversity of Goseong—gun, north—east part of Korea, by biennial investigation
Young-Ho Koh, Kyeong Mi Kim, Sanghui Lee, Hyeongjo Kim, Hyeon Gyeong Jeong

Design and implementation of a pilot hydroponic system for cultivating saltmarsh
PC - 21 | plants using microbubble technology

Ye Joon Seo, Ji Sook Park, Young cheol Park, Jang Kyun Kim

Effect of Bacterial Inoculation on the Attachment and Retention of PDAFs Derived
PC -22 | from Undaria pinnatifida (Alariaceae, Phaeophyceae)

Dong Jin Kim, Boo Yeon Won, Tae Oh Cho

=U 5+ TR 07|1Z30 tiet Fej S 20

AHE, 1782 234, A4S

PC-23

Spatial and temporal variations in the abundace of Heterosigma akashiwo in the coastal
PC - 24 | waters of Korea

FYT G, o5
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ZXAME INCIAOK Kfelimaniellia crassifolia)2] L4 HEE MAEY A7

oA, Y, A5, LAY, 273

Q& OIMZF AKXl Tetradesmus wisconsinensis FBCC_A10352| 2N 54 HZE XA
PD-02 | ZXst

go]l, oS} A2, 25, AR%, 95

Recent Developments in Neopyropia Breeding Techniques in Korea

Eun-Jeong Park

Sargassum fusiforme Fucoidan's Defense Against Ethanol-Induced Oxidative Stress:
PD-04 | InVitro and In Vivo Studies

Yiqiao Li, Hyo-Geun Lee, Xueyu Wang, Hye-Won Yang, You-Jin Jeon, Lei Wang

17:05-18:00 | PD - 01

PD - 03

Antidiabetic effect of Ishophloroglucin A in skeletal muscle and zebrafish by inducing
PD-05 | Ca®*-dependent

Hye-Won Yang, Bomi Ryu, You-Jin Jeon

PD - 06 Anti-inflammatory properties of fucoidan isolated from Ecklonia maxima stipe
Xueyu Wang, Hye-Won Yang, Yiqiao Li, HyoGeun Lee, You Jin Jeon

Immuno-Enhancing properties of fucoidan isolated from brown algae Sargassum
PD - 07 | thunbergii: Insights from /n vitro and in vivo studies

Jaehak Sim, Fengqi Yang, You-Jin Jeon

Characterization of Dunaliella salina DSTA20 Isolated from Taean Salt Ponds:
PD - 08 Taxonomical, Physiological, and Biochemical
Chang Rak Jo, Young-Ho Koh, Sun Young Kim, Hyeon Gyeong Jeong, Ju Hyeong Kim,

Nam Seon Kang

Taxonomic and Biochemical Analysis of the Microalga Graesiella emersonii GEGS21 for
PD - 09 | lts Potential as a Biofuel and Bioproduct Feedstock

Nam Seon Kang, Young-Ho Koh, Chang Rak Jo, Sun Young Kim, Hyeon Gyeong Jeong

Anti-inflammatory Effects of 7etradesmus reginae Extract on Inhibition of
PD - 10 | Inflammatory Cytokine Expression and MAPK Signaling Pathway

Jung Eun Park, Min A Jeong, Woo Ram Cha, Jin Woo Kim

Enhanced of skin regeneration through activation of 7G/8 signaling pathway by
PD - 11 Tetradesmus obliquus extract

Younseon Hwang, Heeyun Jang, Hyunhee Cho, Jinwoo Kim

Diphlorethohydroxycarmalol (DPHC) isolated from brown alga /shige okamurae
PD - 12 | attenuates TNF-a—stimulated inflammatory myopathy

Seo-Young Kim, WonWoo Lee
T MEXIS 235l

A3, A, B e, e, 25, AU, des, 43, olqu

PD-13

Species diversity, Phylogeny, and Biogeography of Seaweed
Myung Sook Kim

18:10~18:40 | CL-01
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' ' AAE, 794, LR
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1071071025 | SSW=OT | son zamol, olgek, 295 shefal, 2olat, 3521
Tetrack % AZ0]| hEt SARET|& &85t A
10:25410:40 | S8 Il - 0 | [Cadesmust 4500 the! SEE7 1 2Hek
dlol2), o] sl 793, 2EA, Y5
10:40~10:55 | SS I1l - 03 How can we identify novel varieties and formae in algal taxonomy?
JunMo Lee
10:55~11:10 | SS 1l - 04 MX|Y= YW Closterium), BHE&(Cosmarium), BETLE(Staurastrum)2| THRTAL AlS
' ' A7FY, F9A, G223
Freshwater Microalgae: Key Pigments and Bioactivities for Food, Cosmetics, and
11:10~11:25 | SS lll - 05 | Pharmaceuticals

Jin Woo Kim, Min Ho Kang, Min Ho Han, Jung Eun Park, Youn Seon Hwang

SIS IV 2X||
SO-IV 2% : ot
Three new species of Harveylithon (Corallinales, Rhodophyta) based on molecular and
10:10~10:25 | SO IV- 01 | morphological data
Gwan Woung Kim, Boo Teon Won, Tae Oh Cho
10:25~10:40 | SO V=02 The organelle genome stU(.jy of .Ishigeales,.a new model for multicellularity evolution
Ha Yeon Hwang, Hocheol Kim, Hiroshi Kawai, Hwan Su Yoon
10:40~1055 | SO V- 03 Gen'e evolution of %:arotenoid biosynthesis pathway
Yulin Jeong, Jae-Shin Kang, Eun Hee Bae, JunMo Lee
Developing a Transformation tool in Vaucheria for Investigating Sexual Systems
10:55~11:10 | SO IV- 04 | Transitions
Min Ho Seo, Seok-Wan Choi, Jihoon Jo, Hwan Su Yoon
Effects of stocking density, temperature, and daytime CO; injection on growth of
11:10~11:25 | SO IV- 05 | Gracilaria vermiculophylla

Sookkyung Shin, Ji-Sook Park, Heeju Kim, Jang K. Kim
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Influence of a short—term heat stress on the heat tolerance of Saccharina japonica
10:10~10:25 | SO V- 01 ot ¢ s
Ho-Hyeon Lee, Jang Kyun Kim, Ji-Sook Park

HE K20 (2 WALRE|Z (Pyropia yezoensis)2| HmA 2 i) LSt LEX G

10:25~10:40 | SO V- 02 =0 7

LI TiO,2 A8t Haematococcus lacustris®| A%t 3 OFAEIRIE! £X AL

104071055 | SOVZO3 | sy, ergn, e, 2polota) vlAiol, 41818, B45

Effects of polystyrene micro—and nano—plastics on growth, physiological functions, and
10:55~11:10 | SO V- 04 | toxin production of Alexandrium catenella

Ha Min Choi, Jang Kyun Kim, Ji-Sook Park

11:10-11:25 | SOV-05 Genetic Variation of Methanogenesis Inhibitor Asparagopsis taxiformis in Korea
' ' Jong Won Lee, Ga Hun Boo, Yongsung Lee, Sang-Yun Han, Hwan Su Yoon

Phylogenetic analysis of the family Scenedesmaceae
11:25~11:40 | SOV-06 | O ysis o Y =eenes
YeongJun Jang, HyeonShik Cho, Jee Hwan Kim, Chang Soo Lee, Seung Won Nam, JunMo Lee

Review of the Chondrophycus Genus (Rhodomelaceae, Rhodophyta) in Korea, with the
11:40~11:55 | SO V- 07 | Addition of a New Species Based on Molecular and Morphological Analyses

Paola Romero, Boo Yeon Won, Tae Oh Cho

SE v e 25
SS-IV 2271202 M| SiAK| 28 U 8 AR YRR, URIS

7lEX K718 R MA 2|1 £2F Q0

13:30~13:45 | SS IV -01 A9 oF=2], o], ZAJE, H4=, 1A

OMI7IZE 0123t AME MHEi = HEE W (21F)

13:45~14:00 | SS IV -02 Broym upg ol

Assessment of carbon reduction potential in saltmarsh ecosystems
14:00~14:15 | SSIV-03 | P Y .
Ji-sook Park, Jeong Hwa Hwang, Na Young Lee, Ye-Joon Seo, Youngcheol Park, Jang Kyun Kim

OEUKHAI? zfg. }JHHE'UKIAH 29| 01§|-ﬂ|- I‘Il:lol'

1O TS

S A 711&——@’ 719 ﬁ’%}Eﬂz,o]Fﬁ/ﬂ
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14:15~14:30 | SS IV -04

SEMMV

SS-V 7|5t AlCh ERASRT X4 TK53H Dj2he U3t o e
DINZRO| g Ol
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1330-13:45 | SSV-01 | [ o 2 e e s

IIll)HI F 7 1H SHIENS RO oot DIMER-HEE BRYUA 2 42 XEn ST o 37

13:45~14:00 | SSV -02 = wE 2olaat 7179l o] AE
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xil















Mi38g| etnXFels| SEEWHIHS] S &7IS53]
2024 Annual Meeting of the Korean Society of Phycology

T4
L5







Species diversity, Phylogeny, and Biogeography of Seaweed

Myung Sook Kim"

Department of Biology, Jeju National University

Seaweed or marine macroalgae is mostly benthic organisms as the large primary producers of the sea. They
are divided into three major groups such as green (2700 species), brown (2100 species), and red (7700 species),
according to their photosynthetic pigments. Seaweed is renowned sources of bioactive marine compounds used for
various purposes, including human and animal nutrition, soil fertilization, and healthcare markets. Owing to the
increasing interest in the potential industrial applications of seaweed, it is important to use unambiguous species
identification methods. Integrative taxonomic approaches, that combine morphological characteristics with
molecular data from nuclear, mitochondrial, and/or plastid DNA, are increasingly being adopted to compensate the
defect of classical morphological identification. Genetic assessments such as DNA barcoding have been used to
complement morphological characteristics, to overcome seaweed’s phenotypic plasticity, and to clarify taxonomic
doubts with population dynamics. To date, species diversity and distribution patterns of seaweed flora in Korea
have been carefully documented by marine macroalgal researchers including members of the Molecular
Phylogeny of Marine Algae Laboratory at Jeju National University. We have discovered more than 50 new or
unrecorded species, contributing to secure the species diversity of marine macroalgae in Korea. Through
phylogenetic studies conducted on various taxa such as the order Ceramiales, Gracilariales, Gigartinales,
Halymeniales, Plocamiales, Rhodymeniales, and Bangiales, including some green and brown algae, it was
confirmed that seaweeds are the most phylogenetically diverse group. In particular, the study of comparative
phylogeography provides novel insights into the population genetics, phylogenetic relationships, and haplotype
network of economically significant seaweed species (Caulacanthus, Chondrus, Gloiopeltis, Grateloupia,
Meristotheca, Pachymeniopsis, Plocamium) that are abundant in Korea. These findings on biodiversity hotspots
represent foundational knowledge for future research in red algal systematics, conservation, and sustainable

management practices of marine natural resources.
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How can we identify novel varieties and formae

in algal taxonomy?

.
JunMo Lee'?

'Department of Oceanography, Kyungpook National University
’Kyungpook Institute of Oceanography, Kyungpook National University

Species identification in the field of algal taxonomy has traditionally relied on morphological features,
whether macro- or micro-scale, as well as anatomical characteristics, thus morphologically similar organisms were
classified within the same or close taxonomic groups (e.g., genus). Over the past few decades, molecular evidence,
such as 18S rRNA sequences, has been actively generated, and phylogenetic analyses have led to taxonomic
revisions across diverse algal taxa. In particular, molecular approaches revealed many cryptic species that show
similar morphological features but are genetically distinct. Currently, a large amount of genome sequencing data is
being generated, and its assemblies can provide information on both nuclear and organelle genomes. The genome
data has contributed to establishing high-resolution phylogenetic relationships among the sequenced taxa. Despite
the high availability of genome data from diverse taxa, current molecular taxonomy cannot fully address the
concept of infraspecific relationships, such as the boundaries of varieties and formae, because infraspecific
classification is often flexible, depending on the researchers or taxonomic groups (e.g., plants vs. algae).

Here, we investigated how to identify novel varieties and formae based on morphological and molecular
characterization using several algal taxa. In particular, we suggested several types of molecular characterization as
key characteristics for distinguishing infraspecific organisms or genetically closely related taxa. Our molecular
taxonomic perspective will contribute to establish the concept of infraspecific relationships in the algal taxonomy
field and to studying the initial stages of speciation and gene diversification.

This work was supported by Korea Environment Industry & Technology Institute (KEITI) through the
Project to make multi-ministerial national biological research resources more advanced, funded by Korea Ministry
of Environment (MOE) (2021003420004), and the National Research Foundation of Korea (NRF) grant
(RS-2023-00209930) funded by the Korean government (MSIT).
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Freshwater Microalgae: Key Pigments and Bioactivities for

Food, Cosmetics, and Pharmaceuticals

Jin Woo Kim", Min Ho Kang, Min Ho Han, Jung Eun Park, Youn Seon Hwang

Department of Food Science, Sunmoon University

This study aimed to investigate anti-inflammatory, anticancer, and wound healing potential of four
freshwater microalgal species, focusing on their applications in food, cosmetics, and pharmaceuticals. Pigment
analysis from 33 microalgal species revealed significant bioactive compounds, with 7. lagerheimii (lutein, 4.3
mg/g), T. lagerheimii (@-carotene, 1.0 mg/g), D. ¢f Communis (B-carotene, 1.1 mg/g), and D. abundans
(chlorophyll a and b, 23.4 mg/g) showing high pigment content. In the functional evaluation of the four species, 7.
reginae extract exhibited a remarkable 28.5% ~ 35.2% reduction in the production of inflammatory cytokines
(TNF-@, I1L-6, IL-1/) in RAW264.7 cells by inhibiting the MAPK pathway, confirming its strong potential for
managing chronic inflammation. Additionally, in hepatocellular carcinoma (Hep3B) and breast cancer cells
(MDA-MB-231), T. reginae and C. sorokiniana extracts regulated cancer cell proliferation by 35.7 ~ 78.5% and
28.9 ~ 72.4%, respectively, through modulating apoptosis-related factors (Bcl-2, Bax, Caspase-3, and Caspase-9),
indicating their potential as natural anticancer agents via mitochondrial pathway regulation. Furthermore, in
fibroblast migration assays, 7. obliquus and T. reginae enhanced collagen formation by 30.5% ~ 61.5% and
reduced apoptosis by 34.8 ~ 59.6%, suggesting their efficacy in skin regeneration and wound healing. These
findings underscore the multifunctional potential of these microalgae in developing natural antioxidant,
anti-inflammatory, and wound healing agents. Among them, 7. reginae was the most effective, showcasing
superior anti-inflammatory and wound healing properties, making it highly suitable for pharmaceutical and

cosmetic applications.
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Assessment of carbon reduction potential in saltmarsh ecosystems

Ji-sook Park'”, Jeong Hwa Hwang?, Na Young Lee?, Ye-Joon Seo®, Youngcheol Park’,

Jang Kyun Kim'~

'Research Institution of Basic Sciences, Incheon National University
’Department of Marine Science, Incheon National University
’New Water Tec Co. Ltd

Wetlands are transitional zones between terrestrial and aquatic ecosystems, occupying a relatively small
area compared to terrestrial forests. However, they sequester approximately 10 times more carbon per unit area,
and their carbon absorption rate is up to 50 times faster, compared to land-based forests. Among the blue carbon
ecosystems, saltmarshes have the highest carbon storage rate per unit area and primary productivity. The objective
of this study was to determine carbon sink potential of saltmarshes at both mixed vegetation and a single species
dominant sites at Sorae Wetland Ecological Park, Incheon. The single-species dominant site was dominated by
Suaeda japonica, while in the mixed vegetation site, 5 to 7 species, with Phragmites australis and Salicornia
europaea dominant, were observed seasonally. The carbon content of S. japonica at the single-species dominant
site was highest in roots, followed by stems and leaves in spring. Meanwhile, the nitrogen content was highest in
leaves, followed by stems and roots. At the mixed vegetation site, the nitrogen content of plant parts showed a
similar trend to that of Suaeda japonica at the single-species dominant site, but no differences in carbon content
were observed in different plant parts. In autumn, both habitats had an overall increase in plant carbon and nitrogen
content. At the single-species dominant site, the potential carbon dioxide sequestration by plants in the
single-species dominant area was 150 g m™2, and the carbon storage in the sediments down to 50 cm deep was
14,164 g. At the mixed vegetation site, the potential carbon dioxide reduction by plants was 208 g m™2, and the
carbon storage in the sediment (~ 50 cm deep) was 26,512 g. As saltmarsh ecosystems have received more
attention with the potential for carbon sequestration, it is crucial to evaluate the carbon mitigation potential of
saltmarshes. This study will contribute to the development of critical blue carbon assessments that take global

climate change into account.
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Sand-Dwelling Dinoflagellate Diversity at Pyoseon Beach,
Jeju Island from Spring to Winter 2023

Su-Min Kang', Ji Yeon Jang?, Do Yun Jeong®, Xu Wang®, Yun Hyeong Choi?,

Joon-Baek Lee?, Jin Ho Kim**

'Department of Earth and Marine Sciences, Collage of Ocean Sciences, Jeju National University

’Faculty of Earth and Marine Convergence, Earth and Marine Science Major, Jeju National University

Benthic dinoflagellates are important primary producers in benthic ecosystems, with some species
possessing toxicity that can lead to harmful algal blooms. Basic investigations, such as time-series monitoring of
sand-dwelling dinoflagellates, particularly those inhabiting sand, remain largely understudied, and their diversity
remains poorly understood. In this study, environmental factors were measured monthly from January to
December 2023 at the intertidal zone of Pyoseon Beach in Jeju Island, South Korea, and the community
distribution and species diversity of benthic dinoflagellates were investigated. During the study period, the sea
temperature and salinity ranged from 15.2 to 29.4 °C and 31.2 to 34.1 psu, respectively. The sediment temperatures
in the upper, middle, and lower intertidal zones ranged from 12.4 to 32.5 °C, 12.5to 31.6 °C, and 13.2 t0 29.5 °C,
respectively. Furthermore, the fluctuation in sediment temperature is greater in the upper intertidal zone compared
to the lower intertidal zone. The moisture content varied from 20.9% to 100.8%. The monthly average abundance
of total benthic microalgae ranged from 34 to 178 cells/cm’, with benthic dinoflagellates exhibiting a monthly
average abundance of 3 to 14 cells/cm’, peaking in June. Shannon's species diversity index ranged from 0.58 to
2.21. During the survey period, 24 genera 68 species of benthic dinoflagellates were identified, including four
potentially toxic species (Amphidinium carterae, A. operculatum, Prorocentrum concavum, P. lima), 14
unrecorded species, and 17 unidentified benthic dinoflagellates. The most abundant genera were Amphidiniopsis
and Amphidinium, each with eight species. According to the redundancy analysis (RDA) the abundance of benthic
dinoflagellates showed a positive correlation with sediment moisture content and a negative correlation with both
the abundance of diatom and temperature fluctuation of sediment after low tide. Through this study, fundamental
information on the community dynamics of benthic dinoflagellates in response to seasonal marine environmental
changes has been obtained. This will contribute to further research on the impact and changes in benthic

ecosystems due to climate change.
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Temperature-dependent akinete formation strategies of the
harmful cyanobacterium Dolichospermum circinale

Chaehong Park', Daeryul Kwon®, Soonjin Hwang
"Enconter the Ecology
’Protist Research Team, Microbial Research Department, Nakdonggang National Institute of

Biological Resources (NNIBR)

’Department of Environmental Health Science, Konkuk University
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This study investigated the potential of freshwater diatoms as drug delivery vehicles. Candidate species were
selected based on the porous structural characteristics of their outer valves. Samples were collected from the upper
stream of the Nakdong River, followed by single-cell isolation and stepwise proliferation of diatoms to ensure
uniform biosilica production. Two species were selected for their suitability as drug delivery biomaterials:
Staurosira construens var. venter and Asterionella formosa.

Growth conditions were optimized to preserve the diatom structure, with DM medium used for cultivation.
The cultured diatoms were processed to recover biosilica, which is the diatom’s cell wall and plays a critical role in
drug delivery systems. Internal organic matter was removed to isolate the biosilica, and transmission electron
microscopy confirmed that it was amorphous, as no diffraction pattern was observed.

Biosilica was produced through a series of pretreatment techniques, ensuring durability and quality. Lipid
nanoparticles loaded with strontium ranelate, a drug used to treat osteoporosis, were then coated with chitosan to
induce electrostatic interactions. Purified biosilica was combined with the drug, resulting in a biosilica-based drug
delivery vehicle (BS-NLC) with a positively charged outer membrane.

Drug capture analysis and durability tests confirmed the vehicle’s ability to provide sustained drug release.
The system demonstrated stability across various pH levels and under different physicochemical conditions. This
study confirms the potential of diatoms as drug delivery supports, with full-scale production of biosilica-based

drug delivery vehicles set to commence in 2024.



Diatoms for environmental mitigation and monitoring

. * . .
Jihae Park'?? , Hojun Lee’ , Haneur Lee3, Taejun Han>?

!Center for Green Chemistry and Environmental Biotechnology, Ghent University Global Campus
’Department of Animal Sciences and Aquatic Ecology, Faculty of Bioscience Engineering, Ghent University
’Bio Environmental Science and Technology (BEST) Lab, Ghent University Global Campus

Global temperatures are set to exceed a critical threshold within the next decade, as highlighted by the IPCC,
which calls for net-zero CO, emissions by 2045-2080 to limit warming to 1.5-2.0°C. While carbon capture and
storage (CCS) technologies capture just 0.1% of global emissions, scaling them up would be costly, demanding
alternative strategies.

Tidal flat diatoms offer a promising solution, contributing significantly to carbon sequestration despite
covering only 0.0025% of Earth's surface. In Korea, diatoms can remove 598,457-683,171 tonnes of COse
annually, with a global potential of 40,957,346-46,754,961 tonnes. To maximize this potential, standardizing
carbon monitoring and addressing threats to diatom populations are essential. Spatiotemporal analyses are also
needed to conserve the biodiversity and functionality of tidal flats as critical blue carbon sources. Additionally,
land-based diatom cultivation for biomass production presents a scalable, cost-effective approach to complement

CCS in mitigating climate change.
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Microbial diversity associated with Ahnfeltia
(Florideophyceae, Rhodophyta) and their potential interactions

Hocheol Kim, Hwan Su Yoon®

Department of Biological Sciences, Sungkyunkwan University

Bacteria are thought to have a reciprocal relationship with red algae, contributing to their evolutionary and
ecological processes. The red algal genus Ahnfeltia, known for its production of high-quality agar with a low
sulfate ratio, is likely to have a symbiotic relationship with bacteria. Several previous studies isolated bacteria from
Ahnfeltia. Additionally, our previous study showed that Ahnfeltia has acquired sulfur regulatory genes, such as
sulfatase, via horizontal gene transfers (HGTs) from bacteria. To examine the diversity of bacteria associated with
Ahnfeltia and to better understand their relationship, we performed microscopic observations and metagenomic
analyses on all available data from Ahnfeltia populations and individuals. Cylindrical and rod-shaped bacteria were
observed within one or two cell layers in the cortex, while filamentous bacteria were found on the surface. The
dominant bacterial groups included Alphaproteobacteria, Flavobacteria, and Gammaproteobacteria. Although
bacterial composition varied between Ahnfeltia populations, core bacteria were consistent across samples. The
genus Pseudoalteromonas emerged as the most dominant. Phaeobacter played a significant role in the
co-occurrence network. Metagenome-assembled genomes (MAGs) were also assembled for functional profiling,
revealing that many associated bacteria could metabolize sulfated agar and affect Ahnfeltia resilience. As the full
nature of Ahnfeltia and bacteria remains unclear yet, we are planning to investigate transcriptional and

metabolomic responses of bacteria within AAnfeltia populations to explore their relationship in future study.
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Exploring species diversity of rhodolith-forming species in

Udo islet using a DNA-based assessment

Mi Yeon Yang', Jeong Chan Kang', Kyeong Tae Lee’, Min Seob Kim?*, Myung Sook Kim'**

'Research Institute for Basic Sciences, Jeju National University

’Department of Biology, Jeju National University

Rhodoliths are free-living, non-geniculate coralline algae that belong to the red algal group. As significant
producers of calcium carbonate, they act as ecosystem engineers, supporting a diverse array of marine species. The
rhodolith beach and beds near Udo islet have been recognized for their biological and geological significant and
partially designated as a Natural Monument. Given their vulnerability to global climate change, particularly ocean
acidification and warming, rhodoliths have received increasing attention. Historically, they have been overlooked
due to their high degrees of phenotypic plasticity and morphological convergence, which impede reliable
identifications based solely on morphology. In this study, we report the first DNA-based assessment of species
diversity of rhodolith-forming species from Udo islet. The plastid psbA and mitochondrial COI-5P genes were
sequenced from 279 non-geniculate coralline algae collected along a 2.7 km stretch of the Udo strait. Samples
were collected from seven points from subtidal zone and a beach point in the intertidal zone, to obtain quantitative
estimates of species composition. A total of 28 species were identified, with 21 representatives of the subclass
Corallinophycidae and 7 belonging to the order Peyssonneliales. Subtidal samples were assigned to the orders
Corallinales, Hapalidiales, and Spolithales, while intertidal samples were exclusively assigned to Corallinales.
Based on species composition at each collection point, they clustered into two main groups: Group 1 consists of
subtidal zones 1, 2, 5, R12, and intertidal beach, and Group 2 consists of subtidal zones 3, 4, and 6. This suggests
that the species forming the rhodolith beach were likely introduced from the subtidal zones belonging to Group 1,
according to the direction of the current. Our study provides the first molecular-assisted of the diversity of
rhodolith-forming species in Udo islet. The results indicate that the species diversity of non-crustose coralline
algae from Udo has been underestimated. Further survey, coupled with an integrative taxonomic approach, are

necessary to fully understand the biodiversity in this hotspot.



Photosynthetic product storage system in Paulinella micropora

Duckhyun Lhee, Hwan Su Yoon®

Department of Biological Sciences, Sungkyunkwan University

Carbohydrate storage systems may have played a critical role in the evolution of chloroplasts in plants. It is
hypothesized that a novel metabolic pathway for starch storage evolved in the common ancestor of Archaeplastida.
In plants and green algae, disruption of starch synthesis affects cellular energy balance and leads to photochemical
damage. In this study, we investigated the storage system in Paulinella micropora, an organism with
photosynthetic organelles derived from an independent primary endosymbiosis of cyanobacteria, distinct from
Archaeplastida plastids. Genome analysis revealed that, unlike plants, P. micropora lacks key genes involved in
alpha-glucan (starch) biosynthesis. Instead, similar to other organisms within the SAR supergroup, we identified
genes related to beta-glucan synthesis. In addition, the amount of carbohydrates fluctuated according to the diurnal
cycle. Immunolabelling transmission electron microscopy (TEM) using beta-glucan-specific antibodies showed
the presence of beta-glucan deposits throughout the P. micropora cells. These results suggest that P. micropora
has not evolved a specialized system for storing carbohydrates in dedicated cellular compartments as seen in
plants. Instead, it appears to use pre-existing beta-glucan synthesis pathways to store photosynthetic products in

the form of beta-glucan.
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Effects of perturbation of redox state on post-fertilization

developmental processes and spore differentiation in the red

alga Bostrychia moritziana, (Florideophyceae)

Eunyoung Shim, Yu Jung Choi, Hana Park, Gwang Hoon Kim"

Biotechnology Research Institute, Kongju National University

The early division of spores is a critical time for determining the final success of an individual, yet little is
known about the signals that regulate these early stages in red algae. In this study, we used carpospores of the
florideophycean red algae, Bostrychia moritziana, to investigate the role of the cytoskeleton and reactive oxygen
species (ROS) signaling during early spore development. The process of spore development begins with an
asymmetrical cell division, in which a large cell that will develop into a main axis and a smaller cell that will
develop into a rhizoid. Treatment of the released spores with a microtubule inhibitor, oryzalin, resulted in
symmetrical division without differentiation of rhizoidal cells, as well as irregular nuclear division and
cytoplasmic. Fluorescent labeling of ROS with DCFH-DA showed a large amount of ROS in the cell division
plane. When released spores were treated with the NADPH oxidase inhibitor DPI for 15 minutes, the initial growth
of the spores was delayed compared to controls. When spores were treated with caffeine, a calcium channel
inhibitor, spores developed into abnormal for with short main axis and significantly longer rhizoidal part. The
spores whose initial growth was disrupted with the inhibitor developed significantly smaller sizes and fewer
branches than the control group for more than 6 weeks. These results show that microfiliament-mediated cell
division and ROS signaling play an important role in early development and that perturbation of these signaling

have long-lasting effects on morphogenesis of B. moritziana. T. 041-850-8504 E-mail. ghkim@kongju.ac.kr



Ecogenetics of Microcystis aeruginosa in Korea

Eun-jeong Kim’, Seong-il Eyun

Department of Life Science, Chung-Ang University

Ecogenetics of Microcystis aeruginosa focuses on the study of the genetic diversity and adaptation of this
cyanobacterium in response to its environmental conditions. Understanding the ecogenetics of M. aeruginosa
helps explain how various strains thrive in different habitats, particularly in relation to harmful algal blooms
(HABs) commonly found in freshwater bodies like lakes and reservoirs. M. aeruginosa shows significant genetic
diversity across its strains, which enables it to adapt to varying environmental factors such as nutrient levels
(nitrogen and phosphorus), light intensity, and temperature fluctuations. These genetic adaptations allow M.
aeruginosa to survive and proliferate in conditions where other species might struggle. For instance, dense blooms
contribute to spatiotemporal inorganic carbon depletion, promoting interest in the roles of carbon-concentrating
mechanisms (CCMs) for competitive carbon uptake. Also, certain strains are more efficient at producing
microcystin, a potent toxin, under stress from limited nutrients or competition. This toxin production is often
linked to the genes involved in the microcystin biosynthesis pathway (mcy genes), which can vary among strains.
The ability of M. aeruginosa to produce microcystin varies among strains. Environmental conditions, such as light,
temperature, and nutrient availability, can also influence gene expression in M. aeruginosa. For instance, increased
phosphorus levels can trigger algal blooms, and genes related to phosphorus uptake and metabolism become more
active under such conditions. Harmful substances like the cyanotoxin microcystin-leucine-arginine (MC-LR) are
commonly found in eutrophic freshwater environments, posing risks to aquatic organisms. The water flea,
Daphnia, is a well-established model organism for environmental toxicology research. Nevertheless, there is

currently insufficient research on the genes that respond to MC-LR in Daphnia galeata.
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The rapid melting of glaciers in the West Antarctic Peninsula due to global warming has created significant
marine environmental gradients, including changes in turbidity, water temperature, and salinity. This study
examines the spatial and vertical distributions of subtidal macroalgal assemblages across nine sites in Maxwell
Bay and Marian Cove, King George Island, Antarctica. Sites located at varying distances from the glacier, some
with a documented history of glacial retreat spanning over 60 years, were analyzed for macroalgal composition
and associated environmental factors. Findings reveal that assemblages near the glacier, dominated by the
opportunistic pioneer species Palmaria decipiens, display low species richness and diversity, with only three to
four species present, in contrast to nine to fourteen species at sites further from the glacier. The distinct
physiological adaptations of P. decipiens allow it to thrive in the high turbidity and low water temperatures near
the glacier front, suggesting that glacial meltwater acts as a barrier to macroalgal succession. These results
highlight the influence of glacier melting on the recruitment and distribution of Antarctic macroalgae, offering
valuable insights into the ecological succession and the impact of environmental changes on the Antarctic benthic

ecosystem
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Comparative Analysis of Macroalgae Communities in East
Sea Sediments Using a Novel 18S rRNA V9 Primer

Jeong-Mi Do', Ho-Seong Suh*’, Ho-Sung Yoon'**"

!Integrated Blue Carbon Research Center, Advanced Bio-Resource Research Center
’Department of Biology, College of Natural Sciences
School of Life Sciences, BK21 FOUR KNU Creative BioResearch Group, Kyungpook National University

Macroalgae are critical components of marine ecosystems, playing an essential role in global carbon storage
and cycling. Recent advancements in eDNA technology have provided the new opportunities for a more precise
understanding of the distribution and ecological functions of macroalgae. In this study, a novel 18S rRNA V9
primer was developed, aimed at identifying macroalgae communities that were difficult to detect with previous
primers. Comparative analysis of eDNA extracted from sediment in Pohang using Next-Generation Sequencing
(NGS) revealed that the new V9 primer detected approximately 28 times more macroalgae species, accounting for
4% of the total, compared to the data reported in existing literature on V9 primers. Further investigations of
sediments from Ulleungdo and Dokdo indicated that macroalgae species accounted for 6.5% and 16.2% of the total
sediment organisms, respectively. The predominant macroalgae identified were Ochrophyta at 1.7% in Pohang
samples, Gelidiophycus sp. at 1.9% in Ulleungdo samples, and Corallina sp. at 9.2% in Dokdo samples.
Additionally, 46, 56, and 47 species of macroalgae were detected, respectively, revealing a broader diversity of
species compared to those detected using the V7 primer, commonly employed in eDNA studies. Thus, this study
highlights the role of macroalgae in carbon cycling within marine ecosystems and utilizes eDNA to precisely
ascertain the distribution and storage states of macroalgae in the sediments of the East Sea, contributing towards

sustainable marine resource management and the databasing of blue carbon.



Pyropia yezoensis-derived extracellular vesicles as a

promising therapeutic tool for wound healing

Ji Won Yu'?, Gwang Hoon Kim**

'Biomaterials Research Center, CELLINBIO Co.

’Department of Biological Sciences, Kongju National University

Extracellular vesicles (EVs) are nanoparticles surrounded by a lipid bilayer, secreted by various cells
including animals, plants, and microorganisms, and serve as important mediators of cell-to-cell communication.
They can also be used as drug delivery vehicles for wound healing or as direct therapeutic agents. However, animal
cell-derived EVs are a major barrier to commercialization that requires large-scale production due to low
productivity and high production costs. Recently, plant-derived EVs have been attracting attention because they
can be mass-produced at a lower cost than animal-derived EVs. In this study, we evaluated whether EVs isolated
from Pyropia yezoensis (P. yezoensis), a seaweed with wound healing ability, promote wound healing under in
vitro conditions. The isolated P. yezoensis EVs (PEVs) of characteristics were analyzed through evaluation of size,
concentration of protein and morphology of particles. In addition, the cell viability, cell proliferation, and skin
wound healing ability of PEVs were evaluated through skin cells. PEVs possess the essential features of
extracellular vesicles, are particles encapsulated in a nanoscale lipid bilayer with a diameter of less than 200 nm,
and contain an average of 1 x 10® p/ug of protein. In addition, PEVs showed no cytotoxicity even at high
concentrations and enhanced cell proliferation and migration in a dose-dependent manner. Moreover, we
demonstrated that PEV possesses important anti-inflammatory and angiogenic properties in the early stages of
wound healing and has the ability to synthesize collagen, which is required for the later stages of tissue
regeneration. In summary, PEVs are expected to provide a useful, inexpensive, and mass-producible source that
maximizes the effects of wound healing, which consists of coagulation, inflammation, re-epithelialization, and

remodeling.
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Whole-genome resequencing highlights the phycosphere
microbial network in global populations of the edible kelp
Undaria pinnatifida

Jihoon Jo'?, Hyun Hee H0ng3’4, Louis Graf"®, Che Ok Jeon®, Hwan Su Yoon'"

'Sungkyunkwan University
’Honam National Institute of Biological Resources
YChonnam National University
*Macrogen Inc.
’Sorbonne Université

SChung-Ang University

The interplay between the host and microbiome has emerged as a central issue in biological science. This
concept considers both host and microbiome sides to investigate their physiological and metabolic mechanisms,
often referred to as a holobiont. Macroalgae, which can provide tremendous habitats to associated microorganisms
in coastlines by constituting the marine forest, are promising targets to explore the interaction. Undaria pinnatifida
is one of the edible brown macroalgae that is intensively cultured in Northeast Asia. Despite its ecological and
economical importance, the microbiome of its phycosphere is largely unknown. In this study, we explored the
microbial communities from 41 whole-genome resequencing data collected from South Korea (KR), New Zealand
(NZ), and France (FR). We investigated the microbiome profiles and microbial ecological network to identify
ecological and functional central taxa. We demonstrated that the microbiome profiles of KR cultivars are more
similar to those of overseas introduced populations (i.e., NZ, and FR) than to those of the KR natural populations.
We also identified two groups of central genera of the algal species' microbiome, the algal polysaccharide
depolymerizing group (e.g., Lacinutrix and Winogradskiella) and the algal growth-promoting group (e.g.,
Sulfitobacter). This study supports the idea that the microbiome can be secured from unmapped reads of the host
sequencing data. Furthermore, our data provide the first study on the U. pinnatifida microbiome, which probably

will be used to develop new aquaculture strategies for this important seaweed.
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The early stage of speciation in the planktonic diatom Ditylum

brightwellii based on population genomics

A-Yeong Tak', JunMo Lee'?"

'Department of Oceanography, Kyungpook National University
’Kyungpook Institute of Oceanography, Kyungpook National University

Diatoms were known to have the highest species diversity in marine ecosystems and conducted an important
ecological role contributing approximately 40% of ocean primary production. In contrast with seaweeds, which
settle in a particular region, various populations of planktonic diatom were assumed to result from the numerous
currents in the ocean, thus the population distribution and their genetic characterization of planktonic diatoms are
poorly understood. Ditylum brightwellii is a cosmopolitan species that can be found in global coastal waters.
Population studies of D. brightwellii were reported using only several maker genes (e.g., ITS), which have shorter
nucleotide sequences, could be offered limited and little information.Therefore, to get a deeper understanding of
the complex population divergence in D. brightwellii, a comprehensive analysis using more genomic data is
required.

In this study, we successfully isolated single cells of 12 D. brightwellii strains in nine stations from Korean
coastal waters (East, South and Yellow Sea). We focused on the genetic variations in the 18S rRNA region,
chloroplast, and mitochondrial genomes of the D. brightwellii strains and identified gene mutations. Additionally,
we detected distinctly divided two groups with different cell size distributions. Through this study, we can suggest
evidence about morphological and genetic divergence patterns, and early speciation of the planktonic diatom D.
brightwellii population.

This work was supported by Korea Environment Industry & Technology Institute (KEITI) through the
Project to make multi-ministerial national biological research resources more advanced, funded by Korea Ministry
of Environment (MOE) (2021003420004), and the National Research Foundation of Korea (NRF) grant
(RS-2023-00209930) funded by the Korean government (MSIT).



Massive introgression and gene duplication drive sexual

transition in Vaucheria

Seok-Wan Choi', Jihoon Jo?, Min Ho Seo', Robert Andersen’, Hwan Su Yoon'"

'Department of Biological Sciences, Sungkyunkwan University
’Honam National Institute of Biological Resources

Friday Harbor Laboratories, University of Washington

Adaptation to novel habitats can be challenging both physiologically, necessitating new metabolic
pathways, and demographically, causing severe inbreeding depression due to population shrinkage, which can
affect reproductive strategies. To explore genetic events related to habitat changes, we focused on the algal genus
Vaucheria (class Xanthophyceae, Heterokontophyta), which inhabits marine and brackish environments and
display diverse sexual systems (hermaphrodite, monoecy, dioecy) within a single genus. Our goal was to uncover
the evolutionary trajectory of brackish introduction and underlying factors in the transitions of sexual systems in
Vaucheria through phylogenomic analyses. Utilizing plastid genomes from 31 species and high-quality nuclear
genomes from nine species, we revealed that adaptation to brackish habitats accompanied the independent
emergence of monoecy and dioecy from an ancestral hermaphrodite state. Notably, we discovered that brackish
monoecious species experienced genome-wide introgression from dioecious species, involving genes related to
novel sex-biased genes. Furthermore, we identified lineage-specific tandem gene duplication events that facilitated
the neofunctionalization of genes, potentially driving the developmental separation of male and female organs. We
propose that adaptation to new environments and the emergence of new sexual systems may occur not only
through gradual mutations and selection but also through drastic non-Darwinian introgression and gene
duplication. This study provides valuable insights into the ecological and genomic mechanisms driving adaptation

and sexual system transitions.
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Morphological and genetic variation of the genus
Lithophyllum (Corallinales, Rhodophyta) from Korea

Kyeong-Tae Lee', Mi Yeon Yang®, Chan Kang Jeong”, Myung Sook Kim'**

'Department of Biology, Jeju National University

?Research Institute for Basic Sciences, Jeju National University

Lithophyllum Philippi (Corallinales: Rhodophyta) is the most diverse genus of non-geniculate coralline
algae. L. neo-okamurae and L. okamurae are common in both intertidal and subtidal zones of Jeju Island, Korea,
where they play a vital role in supporting diverse benthic communities. This study investigated the growth form
and genetic diversity of L. neo-okamurae and L. okamurae using morphoanatomy and DNA sequences (psbA and
rbcL) from populations across 13 sites on Jeju Island. L. neo-okamurae exhibited two growth forms: rhodolith and
crustose coralline algae (CCA), while L. okamurae was exclusively found rhodolith. Notably, the diameter of
tetrasporangial conceptacle in L. neo-okamurae showed significant differences between its growth form,
averaging 255 um (214-289 um) in CCA and 277 um (247-316 um) in thodolith. Molecular analyses of psbA and
rbcL sequences further revealed that haplotypes of L. neo-okamurae were distinct according to their growth form
—rhodolith and CCA. The observed morphological differences and phylogenetic divergences between the
rhodolith and CCA groups of L. neo-okamurae suggest that these populations have likely evolved in response to
environmental pressures such as substrate stability, water currents, depth, and habitat. Our study not only enhances
the ecological understanding of Lithophyllum species by highlighting their growth form and genetic diversity, as

well as their roles in habitat formation, but also provides essential insights for effective conservation.



Tropical seaweed farming and potential blue growth in

Zanzibar, Tanzania

Ali Rashid Hamid'?, Jang Kyun Kim'"

'Department of Marine Science, Incheon National University

’Department of Fisheries and Aquaculture Development, Ministry of Blue Economy and Fisheries

Zanzibar is a semi-autonomous archipelago state of the United Republic of Tanzania. Being a coastal state
with a total area of 2,654 km?, an Economic Exclusive Zone (EEZ) which extends to 241,541 km? and a population
of 1.8 million people, ocean-based economic activities and resource utilization are the key economic activities and
a source of income to the wider population.

The state adopted blue economy agenda as a main economic activity for livelihood opportunities and the
national economic growth prioritizing key sectors such as fisheries and aquaculture, maritime trade and
infrastructure, energy, tourism and marine and maritime governance. The blue economy initiative is essentially
directed by the 2020 Zanzibar blue economy policy aims to achieve increased employment, improved the balance
of trade, promoted food and nutritional security and maintain environmental resilience outputs by 2030.

Seaweed aquaculture in Zanzibar is a key economic activity employing more than 23,500 farmers is
categorized in fisheries sector contributed to 5.0% of GDP in 2021. The government intends to address and tackle
seaweed aquaculture related challenges and utilize opportunities particularly manufacturing of value-added
products for health and economic benefits.

From the seaweed aquaculture, value chain actors such as farmers, processors and traders gained
employment and livelihood opportunities while the government earns revenues. With a construction of seaweed
processing factory to produce carrageenan to maximize economic benefits to farmers, the bright future of the
seaweed value chain is assured.

Additionally, seaweed aquaculture can potentially be mainstreamed in the environmental management and
resilience particularly mangroves and seagrass bed conservation and restoration for blue carbon and climate

change mitigation.
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Effects of temperature and salinity on the early growth of the

saltmarsh plants, Suaeda glauca, Suaeda japonica and

Salicornia europaea.

Na Young Lee', Ji-Sook Park?, Jang Kyun Kim'*"

'Department of Marine Science, Incheon National University

Research Institution of Basic Sciences, Incheon National University

Suaeda glauca, Suaeda japonica and Salicornia europaea are saltmarsh plants in Korea. Due to their
beneficial compounds, these plants have been utilized as ingredients of food, cosmetics and health supplements.
Additionally, they have been utilized in saltmarsh restoration projects. For saltmarsh restoration projects, it is
critical to secure saltmarsh plants seedlings and select appropriate transplantation times. This study explored the
effects of temperature and salinity on the seedlings of Su. glauca, Su. japonica and Sa. europaea. The seeds were
germinated at optimal temperatures until the seedlings became approximately 10 cm in height. The seedlings were
then cultivated at temperatures of 5, 20, and 35°C (low, optimal, and high temperature, respectively) for 60 days.
The medium for Su. glauca contained 50 mM of NaCl while Su. japonica and Sa. europaea were cultivated in 50
and 200 mM of NaCl. After cultivation, the seedlings were analyzed for relative growth rate (RGR) in terms of
weight and length, photosynthesis using a Diving-PAM and photosynthetic pigments (chlorophyll a, chlorophyll
b, and carotenoids). Under 50 mM NaCl treatment, RGRs of Su. glauca was higher at 20°C than at 5 and 35C.
Whereas RGRs of Su. japonica were higher at both 20 and 35°C than at 5°C. RGR of Su. japonica at 50 mM NaCl
was higher at both 20 and 35C than at 5°C. However, at 200 mM NaCl, RGRs were higher at 20T than 5 and 3
5C. Additionally, under the 50 mM NaCl treatment, the reduction in photosynthetic pigments led to a decline in
the photosynthetic efficiency of Sa. europaea at 20°C and 35°C. In conclusion, low temperature decreased the

growth of saltmarsh plants, while the photosynthetic pigments were decreased under high temperature.
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Proposal of a New Family within Cladophorales
(Chlorophyta) Based on Molecular and Morphological
Evidences

Seong Hyeon Baek, Boo Yeon Won, Tae Oh Cho”

Department of Biological Sciences, Chosun University, Gwangju, Republic of Korea

The order Cladophorales includes a total of 8 families, 46 genera, and 496 species, which are multicellular
filamentous green algae characterized by a simple, siphonocladous thallus strutures: branched, uniseriate filaments
with multinucleate cells. Due to their simple morphology, there have been numerous taxonomic questions about
taxonomic positions of some species. In this study, our molecular phylogenetic tree based on nuclear-encoded ITS,
small subunit, and large subunit TDNA sequences revealed that Cladophoraceae is polyphyletic. The clade
containing Cladophora rivularis, a representative species of Cladophoraceae, was classified as the "original
Cladophoraceae clade." In contrast, the clade consisting of Cladophora wrightiana and Cladophora prolifera, was
recognized as a new family within Cladophorales. It was distinguished by the combination of morphological
characteristics such as annular constriction patterns at the lower part of thallus and the arrangement of 3-6 different

age branches at lower part of thallus.
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First report of two Pleurastrum (Chlorophyceae) based on

morphological and molecular evidence

Yu Ho Kim'?, Seung Won Nam', Bok Yeon Jo', KwangHeum Hong™*, Jae Hak Lee',
Woongghi Shin®*

Nakdonggang National Institute of Biological Resources
’Department of Biological Sciences, Chungnam National University
3 Department of Medicine, Graduate School, Wonkwang University

*Sarcopenia Total Solution Center, Wonkwang University

The genus Pleurastrum is a coccoid green alga with 10 species worldwide. Pleurastrum have a simple
morphology and high polymorphism, making it difficult to understand their diversity. We examined the
Pleurastrum morphological and ultrastructural characteristics using light, confocal and transmission electron
microscopy and performed phylogenetic analysis based on multi-gene (SSU rDNA, 5.88S, internal transcribed
spacer (ITS2) region, and plastid 7bcL and fufA genes) sequences of Pleurastrum strains to report two unrecorded
freshwater species (Pleurastrum insigne and Pleurastrum microstigmatum) in Korea. The vegetative cells were
predominantly spherical, with a few ellipsoidal, and each cell had a chloroplast with one pyrenoid. The sporangia
had several cells. Biflagellate zoospores were ellipsoidal and motile. Phylogenetic analysis based on multi-gene
sequences confirmed that P. insigne and P. microstigmatum form well-supported monophyletic clades. Analysis of
ITS2 secondary structures revealed similar structural patterns, with several differences in nucleotide sequences
and insertions between the two species. The findings of this study expanded the known distribution and enhanced
our understanding of Pleurastrum species diversity in Korea.

This work was supported by Korea Environment Industry & Technology Institute (KEITI) through the
Project to make multi-ministerial national biological research resources more advanced, funded by Korea Ministry
of Environment (MOE) (2021003420004)
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Cost-effective nutrient supplements for land-based cultivation

of Devaleraea mollis

Jae Woo Jung', Muriel Dittrich?, Schery Umanzor?, Jang Kyun Kim"*

'Department of Marine Science, Incheon National University

?College of Fisheries and Ocean Sciences, University of Alaska Fairbanks

Seaweed aquaculture is one of the fastest-growing maritime industries worldwide. Land-based cultivation
has the advantage to control seaweed growing conditions. Such controls can optimize biomass production and
quality. Devaleraea mollis has emerged as potential species for land-based cultivation in the Pacific Northwest of
the United States. However, high operational cost is disadvantaged of land-based cultivation of D. mollis.
Commonly used nutrient medium, such as von Stosch enrichment medium (VSE) and Guillard’s f/2 medium (/2),
has a high material and preparation costs. Therefore, development of cost-effective methods to maintain optimal
conditions are needed without compromising biomass growth and quality. This study aims to find cost-effective
nutrient supplements for land-based cultivation of D. mollis. Five experimental treatments, 1) ambient seawater
(AS); 2) VSE; 3) /2; 4) commercial fertilizer, Jack's Special (JS); 5) JS with vitamins (JSV), were used in the
present study. The growth, tissue carbon and nitrogen, phycobiliprotein, and total protein contents of D. mollis
were measured. The growth of D. mollis in VSE, /2, JS and JSV did not show significant difference. However, the
phycobiliprotein content of D. mollis in /2, JS and JSV significantly increased without a decrease in growth.
Additionally, the highest total protein content of D. mollis was observed at JS and JSV. Therefore, the commercial
fertilizer, Jack's Special, can replace the nutrient medium, f/2 and VSE, for land-based cultivation of D. mollis with

reduced operational cost and increased protein quality.



Anticancer Effect of Chlorella sorokiniana Extract on
Hepatoma Cells through Regulation of Apoptosis Genes

Min Ho Kang, Jung Eun Park, Youn Seun Hwang, Jin Woo Kim"

Department of Food Science, Sunmoon University

Although research into selectively inducing apoptosis in cancer cells is ongoing, it remains crucial to
develop highly effective natural materials with minimal side effects as compared to conventional drugs. In this
study, we investigated the anticancer potential of Chlorella sorokiniana extract (CSE) on hepatoma cells (Hep3B).
Preliminary investigations have predicted CSE as a promising natural candidate for cancer agent, distinguished by
its elevated total polyphenol and flavonoid contents, as well as its potent reactive oxygen species scavenging
activity. In subsequent study, CSE suppressed Hep3B viability without exhibiting cytotoxic effects on human
dermal fibroblasts, demonstrating its targeted apoptotic effect on Hep3B. Furthermore, CSE induced apoptosis by
regulating the expression of Bcl-2, Bax, AMPK-#, VEGF, and Caspase-3 in Hep3B. This apoptotic effect is
attributed to secondary metabolites in CSE, including lutein, liquiritigenin, isorhamnetin, and kaempferol, which
were identified through liquid chromatography-tandem mass spectrometry analysis. Overall, these findings
suggest a novel anticancer mechanism of CSE, demonstrating that the freshwater microalgae C. sorokiniana holds

promise as natural materials for use in anticancer therapy.
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Three new species of Harveylithon (Corallinales, Rhodophyta)

based on molecular and morphological data

Gwan Woung Kim, Boo Teon Won, Tae Oh Cho

Department of Biological Sciences, Chosun University

The genus, Harveylithon (Corallinales, Rhodophyta) has been distinguished by monomeric thallus without
decalcified genicula and a plumose ventral core. Twelve species of Harveylithon have been described worldwide.
In this study, we recognized three independent genetic lineages within Harveylithon as new species from
Korea and Malaysia based on psbA molecular analyses. These species are characterized by fusion cell, without
secondary pit-connection, and sporangial conceptacle developed from cortical filaments within fertile disk. We

also listed Harveylithon catarinense as a unreported species on the Korean marine flora.



The organelle genome study of Ishigeales, a new model for

multicellularity evolution

Ha Yeon Hwang', Hocheol Kim', Hiroshi Kawai®, Hwan Su Yoon'"

'Department of Biological Sciences, Sungkyunkwan University
’Kobe University Research Center for Inland Seas, Rokkodai, Nadaku

Brown algae (Phaeophyceae) are a highly diversified group in their morphologies in Stramenopiles.
Throughout their evolutionary history of about 450 Mya, they have diversified in size and branching patterns. They
have also developed unique structures such as holdfast and pneumatocyst to survive in marine environment.
Interestingly, the evolution of complex multicelluarity is recurrently observed within the early diverged group,
Ishigeales, showing a progression from simple filamentous (Pilinia rimosa, Petroderma maculiforme) to more
complex forms such as branched (Ishige okamurae) and foliose structures (Ishsige foliacaea). Thus, genomic
study on Ishigeales could elucidate main genetic factors and variations regarding the differentiated multicellularity
in brown algae. As a primary study on Ishigeales, we assembled the organelle genomes of four species to find if
organelle genome structures and genetic differences occurred following their morphologies. The plastid genome
size of the four species was approximately 130 kb, while the mitochondrial genome size ranged about 35 - 60 kb.
We found that distinct genomic and genetic variations occurred in filamentous species. We observed that one to
three gene losses occurred in both genomes of two filamentous species and their mitochondrial genome sizes were
increased. Phylogenetic analysis revealed that filamentous (P. rimosa) species diverged first, followed by crustose
(P. maculiforme), branched (I. okamurae), and foliose (I. foliaceae) species. However, we found tree conflicts in
some plastid gene trees against the species tree for the two filamentous species. Furthermore, we discovered an
amplification of the cox2 gene in the mitochondrial genome of P. rimosa, likely affected by tandem repeats. We
are discussing whether duplicated cox2 genes are functional and if it is related to morphology and physiology of

this species.
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Gene evolution of carotenoid biosynthesis pathway

Yulin Jeongl, Jae-Shin Kangz, Eun Hee Bae®, JunMo Lee'**

'Department of Oceanography, Kyungpook National University
’Biodiversity Research and Cooperation Division, National Institute of Biological Resources
Strategic Planning Division, National Institute of Biological Resources

‘Kyungpook Institute of Oceanography, Kyungpook National University

Carotenoids are accessory pigments that enhance photosynthesis and protect from photooxidative damage in
land plants and algae. In particular, algae are attracting attention to industrial applications in cosmetics,
pharmaceuticals, and human health due to their rapid growth, short life cycles, and diverged growth conditions. In
photosynthetic eukaryotes, the carotenoid pathway was acquired during the endosymbiosis event with
cyanobacteria and diverged to green algae and red algae. Photosynthetic stramenopiles (Ochrophyta) have
secondary plastids through secondary endosymbiosis event. Photosynthetic stramenopiles were diverged to
Bacillariophyceae, Bolidophyceae, Chrysomeridophyceae, Chrysoparadoxophyceae, Crysophyceae, Dictyo-
chophyceae, Eustigmatophyceae, Olisthodiscophyceae, Pelagophyceae, Phaeophyceae, Phaeosacciophyceae,
Phaeothamniophyceae, Pinguiophyceae, Raphidophyceae, Schizocladiophyceae, Synchromophyceae, Synuro-
phyceae, and Xanthophyceae. They have a diverse range of carotenoid pigments, including f-carotene,
zeaxanthin, antheraxanthin, fucoxanthin, and diadinoxanthin. Carotenoid biosynthesis is started by synthesizing
isoprenoid precursors isopentenyl diphosphate (IPP) and dimethylallyl diphosphate (DMAPP) through the
mevalonate (MVA) pathway or the 2-C-methyl-D-erythritol 4-phosphate (MEP) pathway. Most algae synthesize
IPP and DMAPP using only one pathway, but land plants can use both the MEP and MV A pathways. Carotene and
xanthophyll are formed through a sequential synthesis process of GGPP, phytoene, and lycopene.

In this study, we newly reported a high-quality genome assembly of Vischeria sp. (NIBR; Eustigmato-
phyceae) based on PacBio sequencing and have predicted coding genes in the assembly. We identified carotenoid
biosynthesis genes and their copy number variations. Based on the results, we study the evolutionary history of

these genes related to carotenoid biosynthesis in Stramenopiles.



Developing a Transformation tool in Vaucheria for

Investigating Sexual Systems Transitions

Min Ho Seo', Seok-Wan Choi', Jihoon Jo?, Hwan Su Yoon'"

'Department of Biological Sciences, Sungkyunkwan University
’Division of Genetic Resources, Honam National Institute of Biological Resources (HNIBR)

Vaucheria is a yellow-green alga found in freshwater and brackish environments, exhibiting a wide range of
sexual types, from hermaphroditism to monoecy and dioecy. This diversity makes Vaucheria an excellent model
for studying the molecular mechanisms of sexual organ development, providing insights into the diversification of
sexual systems. Although successful transient RNA knockdown via RNAI has been reported, gene editing methods
have scarcely been explored in Vaucheria. Due to its multinucleate (coenocytic) structure, knockouts are
challenging for gene function validation because non-transformed nuclei can dilute the effects of genetic
modifications. To address this, fundamental research is needed to develop effective knock-in strategies that allow
target gene overexpression and provide a reliable method for gene function validation, even in the presence of
non-transformed nuclei.

We have successfully generated Vaucheria protoplasts by physically cutting the cells, allowing the
protoplasts to emerge through osmotic pressure. Their regeneration was achieved through alginate embedding,
which provided physical support for protoplast recovery. This enabled the use of PEG-based transformation for the
introduction of genetic material. Building on this progress, we are developing a targeted knock-in method using
Cas9 RNP, donor dsDNA, and single-stranded DNA homologous to the DSB site. The ACT gene, which is highly
expressed and serves as a housekeeping gene in Vaucheria, is being targeted for the insertion of an EGFP sequence
at the C-terminal region. Successful observation of EGFP fluorescence will confirm gene insertion and knock-in
success. This approach not only advances genetic engineering in Vaucheria, but also provides a crucial tool for

functional gene analysis and further exploration of its diverse sexual systems.
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Effects of stocking density, temperature, and daytime CO,

injection on growth of Gracilaria vermiculophylla

Sookkyung Shin', Ji-Sook Park?, Heeju Kim!, Jang K. Kim!?

'Department of Marine science, Incheon National University

’Research Institution of Basic Sciences, Incheon National University

Land-based seaweed aquaculture provides valuable ecosystem services, improving water quality, and
supporting coastal protection. This study investigated the effects of daytime CO; injection on the physiological
responses of Gracilaria vermiculophylla cultivated at different stocking densities and temperatures. Gracilaria
vermiculophylla was cultivated at two stocking densities (1 and 4 g L™!) under different CO, injection conditions
(12 h on:12 h off and a control) at temperatures of 20°C and 25°C for 25 days. Other environmental conditions
were kept constant: a 12:12 L:D photoperiod and 100 pmol m™2 s™! of photosynthetically active radiation (PAR).
Without CO:; injection, pH ranged from 8.36 to 9.20. During light periods with CO injection, pH ranged from 7.7
to 8.0, and during dark periods, it ranged from 8.0 to 8.5. The specific growth rate was not significantly affected by
temperature, stocking density, or CO. concentration. However, tissue carbon content was significantly higher at
CO:; injection compared to the control at the same temperature and stocking density. The highest tissue carbon
content was observed at a stocking density of 4 g L™! at 20°C under CO: injection conditions. Chlorophyll a and
carotenoid contents were also significantly higher at CO. injection conditions. These results suggest that
incorporating daytime CO. injection in a land-based cultivation of G. vermiculophylla may enhance its

physiological performance and ecological functions, offering potential benefits for seaweed aquaculture.



Influence of a short-term heat stress on the heat tolerance of

Saccharina japonica

Ho-Hyeon Lee', Jang Kyun Kim'*", Ji-Sook Park’

'Department of Marine Science, Incheon National University

’Research Institution of Basic Sciences, Incheon National University

Saccharina japonica has been utilized as human food, animal feed and a raw material for economically
valuable chemicals such as alginic acid. However, S. japonica has been significantly affected by global warming.
To address this issue, it is critical to develop technologies to enhance heat-tolerance of S. japonica. The male and
female gametophytes of S. japonica were exposed to gradual temperature stress. Initially, the temperature was
maintained at 15T and then increased to 18T or 21T, respectively, with a 1T increase per day. After the gradual
temperature increase, the male and female gametophytes were crossed at 15C until sporophytes were developed.
These sporophytes were then cultivated at three different temperatures (15C, 18C, and 21C) for 5 weeks. The
physiological responses of sporophytes were examined, including specific growth rate, pigments (chlorophyll a,
total carotenoids), total protein, photosynthetic efficiency (Fv/Fm, .ETRmax, @, k), oxidative stress (ROS, H,O,
LPO), antioxidant enzyme activity (SOD, CAT, GR, APX), and total phenol content. The specific growth rate of
control (15F-15M) at 15°C was significantly higher than that at 18°C. However, the growth rates of 15F-21M
(male gametophyte exposed to 21°C) and 18F-21M (female gametophyte exposed to 18°C, male to 21°C) at 18°C
were significantly higher than those at 15°C. In particular, 15F-21M showed significantly higher levels of
chlorophyll a, total carotenoids, total protein, CAT, GR, and APX at 18°C compared to 15°C. These results
suggest that exposing the male gametophyte to a gradual temperature increase up to 21°C enhanced the heat

tolerance of the sporophytes.
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Effects of polystyrene micro-and nano-plastics on growth,

physiological functions, and toxin production of

Alexandrium catenella

Ha Min Choi', Jang Kyun Kim'?*", Ji-Sook Park?

'Department of Marine Science, Incheon National University

Research Institution of Basic Sciences, Incheon National University

Micro- and nanoplastics (MNPs) are widespread pollutants in marine environments, known for their harmful
effects on marine organisms. While previous studies have examined the toxic impacts of MNPs on freshwater and
marine microalgae, their influence on toxin-producing dinoflagellates in coastal areas is not well understood. This
study investigated the effects of polystyrene MNPs, sized 0.1 and 1 pm, on cell growth, physiological functions,
and paralytic shellfish toxin (PST) production in Alexandrium catenella, a known producer of PSTs. The
experiment included MNP concentrations of 5, 25, and 50 mg/L, based on the levels observed in natural
environments. The experiment was conducted over a period of seven days, and cell growth, photosynthetic
efficiency, and pigment content were measured daily. On the fifth day, sampling was conducted for PST analysis.
Our results showed that MNPs inhibited cell growth, with the degree of inhibition varying based on the size and
concentration of the MNPs. Photosynthetic pigment content increased under all MNP conditions, and the rise in
carotenoid levels suggested a possible link to oxidative stress and higher PST production. Particularly, in the 1
m-50 mg/L treatment, both carotenoid content and PST production were significantly elevated. These results
suggest that MNPs harm A. catenella, and may also enhance toxin production in a short time frame. As MNP levels

rise in the environment, further research is needed to assess their impact on toxin-producing microalgae.



Genetic Variation of Methanogenesis Inhibitor Asparagopsis

taxiformis in Korea

Jong Won Lee', Ga Hun Boo®, Yongsung Lee', Sang-Yun Han', Hwan Su Yoon'"

'Department of Biological Sciences, Sungkyunkwan University
’Department of Aquatic Life Medical Sciences, Pukyong National University

Bromoform (CH;Br) in Asparagopsis taxiformis has been shown to reduce the rate of enteric methano-
genesis in livestock by up to 98 percent. Because of this effect, 4. faxiformis has attracted a lot of interest
worldwide as a livestock feed. Despite its extreme economic importance, A. taxiformis remains poorly studied in
Korea. This study mainly focused on the genetic variation of South Korea 4. faxiformis. A total of 50 A. taxiformis
individuals were collected from 14 sites across Korea (Dokdo, Ullengdo, Yeongduk, Uljin, Yeosu, Wando,
Shinan, and seven sites in Jeju). We sequenced the DNA from the samples using two markers, the interspecific
marker cox/ and the intraspecific marker cox2-3 spacer. We identified that among the six cryptic mitochondrial
lineages (lineages 1-6), Korean 4. faxiformis belongs to lineage-2. Within the 14 Korean sites, the genetic variation
was very low in both cox! and cox2-3 spacer. These results illustrate that the Korean A. taxiformis population can

be considered as a single haplotype group in the lineage-2.
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Phylogenetic analysis of the family Scenedesmaceae

YeongJun Jang', HyeonShik Cho', Jee Hwan Kim?, Chang Soo Lee?, Seung Won Nam?,

*
JunMo Lee'?

'Department of Oceanography, Kyungpook National University
’Freshwater Bioresources Research Office, Nakdonggang National Institute of Biological Resources

 Kyungpook Institute of Oceanography, Kyungpook National University

The Scenedesmaceae family is a ubiquitous green algal group that inhabits freshwater environments. The
species identification of the genera within Scenedesmaceae was established by morphological characterization.
However, many genera were reestablished by molecular evidence and phylogenetic analyses within the
Scenedesmaceae family. For example, some genera have been reclassified from the family (e.g., Desmodesmus
and Scenedesmus), others have been removed (e.g., Makinoella and Crucigeniella), and new genera have been
added (e.g., Flechtneria). Currently, phylogenetic study of the family Scenedesmaceae is conducted using
molecular markers (e.g., 18S rRNA and ITS sequences), but their relationships remain unclear. Therefore, the
phylogenetic relationship in Scenedesmaceae may need to be analyzed using data-rich sources. For example,
multigene phylogeny using organelle genomes (e.g., chloroplasts and mitochondria) can provide a broad
understanding of evolutionary relationships with high phylogenetic supports. However, organelle genomes in
many taxa of the Scenedesmaceae family are not available.

In this study, to analyze the phylogenetic relationship of 90 Scenedesmaceae strains, we constructed
organelle genomes (e.g., chloroplasts and mitochondria), predicted the 18S rRNA region, and analyzed eukaryotic
core genes. We constructed a high-resolution phylogenetic tree of the family Scenedesmaceae. Our results will
provide a comprehensive understanding of the phylogenetic relationships within the Scenedesmaceae family.

This work was supported by Korea Environment Industry & Technology Institute (KEITI) through the
Project to make multi-ministerial national biological research resources more advanced, funded by Korea Ministry
of Environment (MOE) (2021003420004), and the National Research Foundation of Korea (NRF) grant
(RS-2023-00209930) funded by the Korean government (MSIT).



Review of the Chondrophycus Genus (Rhodomelaceae,
Rhodophyta) in Korea, with the Addition of a New Species
Based on Molecular and Morphological Analyses

Paola Romero, Boo Yeon Won, Tae Oh Cho"

Department of Biological Sciences, Chosun University, Gwangju, Republic of Korea

The genus Chondrophycus is composed of 14 species with a global distribution. Three species have been
documented in Korea: C. cartilagineus, C. kangjaewonii, and C. undulatus. Morphologically, this genus is
distinguished by the presence of two pericentral cells per axial segment, the absence of secondary pit connections
between epidermal cells, spermatangial development characterized by a trichoblast-type, and a right-angle
arrangement of tetrasporangia. In this study, we introduced a new species, Chondrophycus coreanus sp. nov., to
the Korean marine flora based on morphological and molecular data. This species is distinguished by its terete to
partially compressed thalli, cortical cells projecting near the branchlet tips, medullary cells with thickened walls
and lenticular structure, and a cystocarp with a prominent ostiole. Phylogenetic analyses based on rbcL and
COI-5P gene sequences confirmed that Chondrophycus coreanus is firmly placed within the Chondrophycus
genus, forming a distinct clade. C. coreanus sp. nov. shows a notable genetic divergence from other
Chondrophycus species, with differences ranging from 4.2-8.6% in rbcL and 5.3-11.6% in COI-5P. We also

corroborate the presence of Chondrophycus cartilagineus, C. kangjaewonii, and C. undulatus in Korea.
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Morphological Transitions and Genomic Insights in Foliose

and Filamentous Bangiales

Namhyeok Kim', Ji-San Ha', Sang-Yun Han', 1I-Ki Hwangz, Hwan Su Yoon'"

'Department of Biological Sciences, Sungkyunkwan University

’Aquatic Plant Variety Center, National Institute of Fisheries Science

The phylogeny of the order Bangiales comprises eight foliose and seven filamentous clades. The earliest
diverged species are filamentous, while the most later-diverged species are foliose. Each morphology has distinct
advantages, such as temperature tolerance, growth rates and photosynthetic efficiency, due to differences in
surface area. To investigate structural transitions in Bangiales, we selected nine species (four filamentous and five
foliose) from 15 Bangiales clades for whole-genome sequencing. We have established one draft genome of the
foliose species Neoporphyra dentata, using short-read DNA, RNA and long-read DNA sequencing on Illumina
and PacBio HiFi platforms. We will compare this genome at the genomic level with other filamentous and foliose
species to identify factors that contribute to structural changes within the group. Bangiales has a potential to be a
valuable model for studying the evolution of multicellularity due to their relatively simple morphology, small
genome size compared to land plants, and unique phylogenetic feature of recurrent transitions between foliose and
filamentous forms. With this work, we aim to establish Bangiales as a model for multicellularity research. From a
commercial perspective, the development of a technique to switch between foliose and filamentous morphologies

will facilitate a breakthrough in seaweed farming.
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Discovery of one novel species and two novel varieties of

Desmodesmus (Scenedesmaceae)

YeongJun Jang', HyeonShik Cho', Jee Hwan Kim?, Chang Soo Lee?, Seung Won Nam?,

*
JunMo Lee'?

'Department of Oceanography, Kyungpook National University
’Freshwater Bioresources Research Office, Nakdonggang National Institute of Biological Resources

Kyungpook Institute of Oceanography, Kyungpook National University

The genus Desmodesmus (Scenedesmaceae) is a widely distributed group of green algae found in the
freshwater environments. The morphological characteristics of Desmodesmus species distinct morphological
features (e.g., spines, warts, ribs, and rosettes). However, they are often overlooked when using light microscopy
(LM), which can result in misidentification. Therefore, ultrastructural observations using scanning electron
microscopy (SEM) are very important for species identification within the genus. The genus Desmodesmus was
analyzed based on both morphological characteristics and phylogenetic analysis using Internal Transcribed Spacer
2 (ITS2) sequences. But to identify species, ITS2 sequences are relatively short and not highly conserved.
Therefore, both ultrastructures (e.g., cell surfaces) and 18S rRNA sequences (i.e., morphological characters and
molecular data) in Desmodesmus species is becoming gradually important, particularly for species identification.

In the study, we report one novel species (D. complicatus) and two novel varieties (D. communis var.
columnaris and D.denticulatus var. simplex) within the genus Desmodesmus based on the analysis of both
morphological characters using LM and SEM, and molecular data. In addition, we propose transferring
Scenedesmus praetervisus to the genus Desmodesmus. Our results will contribute to a better understanding of the
morphological features and species identification within the genus Demsmodesmus.

This work was supported by Korea Environment Industry & Technology Institute (KEITI) through the
Project to make multi-ministerial national biological research resources more advanced, funded by Korea Ministry
of Environment (MOE) (2021003420004), and the National Research Foundation of Korea (NRF) grant
(RS-2023-00209930) funded by the Korean government (MSIT).



Species delimitation of three transoceanic Ulva species moved

by hull fouling on commercial ships

Hyung Woo Lee', Min Gui Jeong', Eun Ju Kang', Kyungsoon Shin®, Bonggil Hyun?,

Jung-Hoon Kang’, Seung Ho Baek’, Ju-Hyoung Kim'

'Department of Aquaculture and Aquatic Science, Kunsan National University
’Ballast Water Research Center, Korea Institute of Ocean Science & Technology

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

The members of Ulva, one of the taxonomically troublesome taxa, have simply tubular or blade-like growth
attached on a variety of marine benthic substrates in various marine environmental conditions. These biological
characteristics of Ulva increase a potential to expand their habitat across the oceans by maritime vectors. To assess
the species diversity of Ulva to visit the Korean coastlines by hull fouling of the transoceanic liners, we sorted out
the Ulva fragments microscopically from by-products of underwater hull cleaning of three huge commercial ships
and incubated them in PES medium at 20T, 60 zmol photons m™s™ and 14:10 h LD cycle. Sequentially, we
conducted molecular analyses on 21 gDNA samples by two plastid markers. These molecular approaches on two
plastid markers described three Ulva species, Ulva aragoénsis, U. compressa and a subspecies member of the real
U. flexuosa. Although they are distant phylogenetic relationships one another, they have tubular thallus habit,
attachment by a small discoid holdfast, and transoceanic distribution. The analyses of these Ulva species using
rbcL and fufA data from GenBank shows that U. aragoémsis and U. compressa are already established
biologically, but U. flexuosa is not yet. Although their biological introductions are not happened yet such as the
real U. flexuosa, the recent climate change of marine environments can act a significant factor that makes
non-indigenous species visited into our seas by transoceanic vectors introduced. The taxonomic assessments of

hull fouling organisms can provide informative advance to set up the maritime bio-security system.
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Phylogenetic analysis of the family Selenastraceae

(Sphaeropleales, Chlorophyceae) using chloroplast genomes

A-Yeong Tak', Jee Hwan Kim?, Chang Soo Lee?, Seung Won Nam?, JunMo Lee'*”

'Department of Oceanography, Kyungpook National University
’Freshwater Bioresources Research Office, Nakdonggang National Institute of Biological Resources

Kyungpook Institute of Oceanography, Kyungpook National University

The family Selenastraceae is one of the ubiquitous green algae groups typically distributed in freshwater
ecosystems. These microalgae are generally solitary or colonial, elongated, spindle-shaped, straight, or curved
with pointed or rounded ends. Selenastraceae had been often misidentified because of very simple morphological
features and very small cell size (cell length: 5-105 um width: 1.5-6.5 um). Therefore, molecular tools that clearly
reveal the phylogenetic relationship between their group were essential. However, up to the present, their
phylogenetic analysis was conducted using only single genes such as 18S rRNA and rbcL and they reported not
enough support to determine the Selenastraceae phylogenetic relationship.

To clarify the phylogeny and taxonomy of this family, we obtained 20 strains with nine genera from FBCC
(Freshwater Bioresources Culture Collection; NNIBR) and generated chloroplast genomes using NGS data. The
multi-gene phylogenetic tree was generated using 68 genes of chloroplastomes. The phylogenetic tree was shown
with a high support value. Therefore, our study contributes to clarifying the phylogeny and taxonomy of the
family.

This work was supported by Korea Environment Industry & Technology Institute (KEITI) through the
Project to make multi-ministerial national biological research resources more advanced, funded by Korea Ministry
of Environment (MOE) (2021003420004), and the National Research Foundation of Korea (NRF) grant
(RS-2023-00209930) funded by the Korean government (MSIT).
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Reduced plastid and canonical mitochondrial genomes in

non-photosynthetic chrysophyte Oikomonas mutabilis

Jiyu Lee, Minseok Jeong, Jong Im Kim, Woongghi Shin"

Department of Biology, Chungnam National University

Oikomonas mutabilis is a non-photosynthetic member of chrysophytes, inhabiting freshwater environments
and feeding on bacteria predominantly. The cultures of O. mutabilis was established by a single cell isolation
technique from freshwater, Jeju, Korea. We sequenced the plastid and mitochondrial genome of the
non-photosynthetic species O. mutabilis and performed comparative plastid genomics with four previously studied
photosynthetic chrysophyte species. The plastid genome of O. mutabilis was significantly reduced in genome size
and gene contents compared to those of the other photosynthetic chrysophytes. O. mutabilis contained 63 genes in
plastid genome, but other photosynthetic species contained 181 (Synura petersenii) ~ 189 (Synura uvella) genes.
Many genes were lost and significantly different among photosynthetic and non-photosynthetic chrysophytes. In
particular, the genes related to photosynthesis were all lost in O. mutabilis plastid genome. These results suggest
that Oikomonas mutabilis lost the ability to photosynthesis during its evolution. The mitochondrial genome of O.
mutabilis was 35,326 bp and consisted of 63 genes in total, including 36 protein-coding genes, 2 rRNAs, and 25
tRNAs. Compared with the mitochondrial genome of Chlorochromonas danica, the overall gene composition was
the same, except for the dpo gene. Additionally, the TarC gene, which is involved in the twin-arginine
translocation (Tat) pathway, was identified in Oikomonas mutabilis. The gene arrangement was not completely
identical and some gene cluster shifted. Our results provide the plastid and mitochondrial genomes of
non-photosynthetic chrysophyte Oikomonas mutabilis with the gene losses or gains in gene composition and gene

re-arrangement patterns.



The presence of plastid genome and atypical mitochondrial

genome structure in the non-photosynthetic chrysophyte

Poterioochromonas amplexa

Hyewon Kim, Minseok Jeong, Jong Im Kim, Woongghi Shin"

Department of Biology, Chungnam National University

Poterioochromonas was known as a plastid-bearing genus (mixotrophic) belonging to the class Chryso-
phyceae, with only three species reported so far. We have established heterotrophic species P. amplexa by a single
cell isolation technique from freshwater, Goheung, Korea. To understand plastid and mitochondrial genome
features between the photosynthetic species P. malhamensis and the non-photosynthetic species P. amplexa, we
performed comparative genomics between them. The plastid genome size of P. amplexa is 75,226 bp, which is
approximately half size of other photosynthetic chrysophytes plastid genomes, including photosynthetic species P.
malhamensis with 133,923 bp. The plastid genome of P. amplexa contains 110 total genes as a highly reduced
genome size compared with 172 (P. malhamensis) to 189 (Synura uvella) of photosynthetic chrysophytes. The
missing genes were all photosynthesis-related and some ribosomal protein-related ones. Almost all photosynthetic
chrysophycean plastid genome showed highly conserved gene arrangement, but the genes in non-photosynthetic
species P. amplexa showed shuffled. Additionally, these sufB, sufC, tufA, and rps10 genes are typically found in
the large single-copy (LSC) region of other photosynthetic chrysophytes, but the genes were contained in the
inverted repeat (IR) region, in the case of P. amplexa. Interestingly, despite the presence of the conserved rpoC2
gene as a single coding sequences region in other photosynthetic chrysophytes, the »poC2 gene was split into two
coding sequence regions in both P. malhamensis and P. amplexa. The mitochondrial genome of P. amplexa is
62,136 bp in size, exhibiting a very unique linear structure along with the presence of repeat sequences, containing
atp6, atp8, nadAL, cox3, rns, rnl, and seven hypothetical ORFs genes. It is very rare mitochondrial genome
structure compared with canonical circular forms of other published stramenopiles mitochondrial DNA, even the
sister species P. malhamensis also having a circular mitochondrial DNA. Unlike other chrysophytes, some
mitochondrial genes, such as nad9 and rpl2, rpl6, rps2, rps4, rps8, rps1l1, rps14 genes were absent. Our results
provide the specific gene losses, acquisitions, and arrangements in both plastid and mitochondrial genome of

non-photosynthetic species Poterioochromonas amplexa.
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Completing the Mitochondrial Genome of Heterotrophic

Paulinella from Environmental Samples

Sungpil Han, Duckhyun Lhee, Hwan Su Yoon®

Department of Biological Sciences Sungkyunkwan University

Photosynthetic Paulinella serves as a unique model organism to study primary endosymbiosis, a process by
which eukaryotes acquired the ability to photosynthesize. This rare evolutionary event occurred twice: first, over
1.5-2.1 billion years ago, when a beta-cyanobacterium was engulfed by the ancestor of Archaeplastida, and more
recently, about 90-600 million years ago, when a heterotrophic Paulinella engulfed an alpha-cyanobacterium. The
latter, more recent event provides valuable insights into the evolution of photosynthetic organelles. One of the
major challenges in Paulinella research has been the difficulty in culturing heterotrophic Paulinella, which makes
obtaining a complete genome problematic. To infer the ancestor of photosynthetic Paulinella, the genome of
heterotrophic Paulinella is important, allowing us to study the transition from heterotrophic to phototrophic. In this
study, we performed long-read sequencing on environmental samples containing heterotrophic Paulinella. From
this metagenomic data, We identified and assembled 4 mitochondrial genome candidates of heterotrophic
Paulinella. These mitochondrial genomes, which ranged in size from 31,055 bp to 46,127 bp, were grouped into
two distinct structures. we performed a comparative analysis with the mitochondrial genomes of photosynthetic
Paulinella species. The mitochondrial genome of heterotrophic Paulinella obtained in this study provides new

insights into the evolutionary dynamics of Paulinella mitochondria.
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Shedding light on algal-fungal symbiosis and freshwater

adaptation based on comparative genomic study of
Hildenbrandiales (Florideophyceae, Rhodophyta)

Sang-Yun Han', Christophe Vieira?, Chung Hyun Cho'?, Hochoel Kim', Wendy A. Nelson*”,

*
Hwan Su Yoon'

'Department of Biological Sciences, Sungkyunkwan University
?Research Institute for Basic Sciences, Jeju National University
Gregor Mendel Institute of Molecular Plant Biology, Austrian Academy of Sciences
*National Instituted of Water & Atmospheric Research
’School of Biological Sciences, University of Auckland

Over a billion years of evolutionary history, red algae have adapted to a wide range of environments,
diversifying into more than 7,000 species. Some species have established parasitic or symbiotic relationships with
other organisms, which have contributed to their survival in harsh environments, making them highly resistant to
various stresses. The red algal order Hildenbrandiales (Florideophyceae, Rhodophyta) includes species found in
both marine and freshwater habitats, with tolerance to ultraviolet radiation, salinity, and desiccation. While most
Hildenbrandiales species inhabit marine environments, certain taxa, such as the genus Riverina, consist of a
monophyletic group of freshwater species. Apophlaeca, another genus, exhibits unique morphogenesis through
obligate symbiosis with fungi, unlike other species, suggesting that the evolutionary history of these groups
remains complex and elusive. Recent time-calibrated phylogenetic analyses suggest that the common ancestor of
Hildenbrandiales originated in the Ediacaran period, with morphogenetic and freshwater species emerging during
the Devonian-Carboniferous period. To refine our understanding of the diversity in morphogenesis and habitat
adaptation within this group, we performed comparative genomics. Using PacBio HiFi and Illumina hybrid
sequencing methods, we assembled draft genomes of five species within Hildenbrandiales: Hildenbrandia rubra,
Hildenbrandia sp., Riverina jigongshanensis, Apophlaea lyallii, and Apophlaea sinclairii. Through this
comparative genomic approach, we aim to pinpoint key molecular factors that contributed to the evolutionary

diversification of this dynamic order.



Comparative analysis of mitochondrial genomes in synuralean

algae (Chrysophyceae)

Nayoung Lee, Jong Im Kim, Woongghi Shin”

Department of Biology, Chungnam National University

The Synurales, an order within Chrysophyceae, comprises photosynthetic unicellular or colonial flagellate
algae covered by delicate siliceous scales and bristles. We sequenced the mitochondrial genomes of eighteen
species from the three genera Mallomonas, Synura and Neotessella, and analyzed comparative genomics of twenty
mitochondrial genomes including previously published chrysophycean species Synura synuroidea and
Chlorochromonas danica. Synurlaes mtDNAs were similar in terms of their general architecture and gene content,
but the gene arrangements were variable across species. The mitochondrial genome size of twenty synuralean
species ranged from approximately 32 kbp to 54 kbp, and composed of 2 rRNAs, 20 to 28 tRNAs, and 34
conserved protein-coding genes. The synuralean mitochondrial genomes retained almost all genes found in many
other eukaryotes. However, all succinate dehydrogenase subunits (sd# genes) are missing, but fatA gene is
presented in synuralean mtDNAs. The mtDNAs were rearranged among the species in each section or within
genus, but clustered genes together in the context of eight syntenic blocks. We performed a comparative analysis
of Synurales mtDNAs to understand mitochondrial genome evolution and investigated the phylogeny of
mitochondrial genes among the chrysophytes. Our results provide important insights into evolutionary relation-

ships among mtDNAs and fine-scale dynamics within chrysophytes.
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Exploring species diversification of Pterocladiella (Gelidiales,
Rhodophyta) in tropical Southeast Asia

Ga Hun Boo"

Department of Marine Biology, Pukyoung National University

Marine red algae have considerable potential to provide ecosystem services to coastal environments and
local economies in tropical Southeast Asia; however, insufficient attention has been paid to their diversity. In this
study, we report three species of Pterocladiella, P. capillacea, P. elongata, and P. lata, based on molecular data
and morphological characteristics. The discovery of P. capillacea in southern Indonesia marks only the second
report of this species from tropical waters, following its first occurrence in the Galapagos Islands. DNA sequence
data revealed that the Indo-Pacific species placed at the basal in the phylogeny, diverging from a widespread
common ancestor around the Eocene. Molecular clock analysis suggests that all three species diverged or
dispersed from southern Indonesia before the last glacial maximum, adapting to the cooler, nutrient-rich upwelling
waters of the region. Given their large size and abundance in intertidal zones, P. capillacea and P. elongata likely

provide multiple ecosystem services as essential habitats and food sources for intertidal animals and fish.



Reappraisal of Phyllodicton anastomosans

(Cladophorales, Chlorophyta) from Korea based on
morphology and molecular analyses

Min Seob Kim', Jeong Chan Kang?®, Mi Yeon Yang®, Myung Sook Kim'?**

'Department of Biology, Jeju National University

?Research Institute for Basic Sciences, Jeju National University

The genus Phyllodictyon is a turf-form green algae belonging to the family Boodleaceae. Most species of
Phyllodictyon are distributed in the tropical Pacific region. In Korea, Phyllodictyon anastomosans has been
recorded from Marado in Jeju based on morphology only. To elucidate the taxonomic status of the Korean
Phyllodictyon, we performed comprehensive morphological observations and molecular analysis using internal
transcribed spacer (ITS) sequences. The morphological characteristics of samples collected from Seopseom in Jeju
were similar to those of the previously reported P. anastomosans from Marado. Unlike the morphological results,
the molecular analysis showed that Korean P. anastomosans did not belong to the genus Phyllodictyon and was
instead closely related with the genus Stuvea and the Boodlea complex as sister taxa. Meanwhile, morphological
and molecular analyses of the samples collected from Hongdo formed a clade with the group Phyllodictyon
robustum from Mexico, the type locality. Therefore, we confirmed that the previously reported P. anastomosans is
not included in the genus Phyllodictyon. Moreover, we discovered Phyllodictyon robustum, an unrecorded species
from Korea. These findings contribute to our understanding of the species diversity within the genus Phyllodictyon

and highlight the need for further studies on the phylogenetic relationships of green algae in Korea.
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Comparative analysis of growth and physiological
characteristics of marine microalgae strains from Dokdo

Island, Chlamydomonas sp. KNUA236, Tetraselmis sp.
KNUA237, and Chlorella sp. KNUA242

Jin-won Lee'?, Jeong-Mi Do’, Bo-seong Kim', Ho-Seong Suh'?, Yu-Hee Seo'?,
Hae-Seo Noh'?, Yeon-Su Shin'?, Ho-Sung Yoon'**"

'Department of Biology, College of Natural Sciences, Kyungpook National University
“School of Life Sciences, BK21 FOUR KNU Creative BioResearch Group, Kyungpook National University
’Integrated Blue Carbon Research Center, Advanced Bio-Resource Research Center, Kyungpook

National University

With the accelerating effects of global climate change and the increasing risks associated with fossil fuel use,
interest in biofuels has grown significantly. Biofuels can be produced from various types of biomass, with
microalgae being particularly notable for their species-specific characteristics in fuel production. This study aimed
to investigate the optimal growth conditions of three indigenous marine strains—Chlamydomonas sp. KNUA236,
Tetraselmis sp. KNUA237, and Chlorella sp. KNUA242—isolated from Dokdo Island using four different culture
media. The study also evaluated the growth performance and biochemical characteristics of the strains following
the selection of the optimal culture medium.

The results showed that Tetraselmis sp. KNUA237 and Chlorella sp. KNUA242 exhibited optimal growth
in Walne's medium, while Chlamydomonas sp. KNUA236 grew well in both Walne's and BG-11 media. All
strains were cultivated in Walne's medium supplemented with 1% CO,, and they reached the stationary phase on
days 6, 5, and 7, respectively, exhibiting optical densities of 1.06, 1.16, and 1.14. Among the strains,
Chlamydomonas sp. KNUA236 exhibited the highest carbohydrate content at 42.25% and lipid content at 22.04%.
Conversely, Tetraselmis sp. KNUA237 showed the lowest protein and lipid contents at 18.26% and 11.53%,
respectively, while Chlorella sp. KNUA242 had the lowest carbohydrate content at 29.21% but the highest protein
content at 26.22%. Additionally, in the biodiesel quality assessment, Tetraselmis sp. KNUA237 exhibited a cetane
number of 57.40, meeting most of the critical requirements of the EN14214 biodiesel standard, thereby
demonstrating its potential as a high-quality biodiesel feedstock.

Overall, the three marine microalgae strains isolated from Dokdo Island exhibited high growth rates in
Walne's medium. Furthermore, biomass analysis revealed distinct strain-specific values for each parameter,

suggesting their diverse applicability in various biotechnological fields.



Comparative Analysis of the Biochemical Composition of

three Desmodesmus species isolated from Ulleung Island,
South Korea

Yeon-Su Shin'?, Jeong-mi Do’, Bo-Seong Kim'*, Ho-Seong Suh'”, Yu-Hee Seo'”,
Jin-Won Lee'?, Hae-Seo Noh'?, Ho-Sung Yoon'**"

'Department of Biology, College of Natural Sciences, Kyungpook National University
’School of Life Sciences, BK21 FOUR KNU Creative BioResearch Group
3 Integrated Blue Carbon Research Center, Advanced Bio-Resource Research Center, Kyungpook

National University

Microalgae are gaining attention as a promising renewable resource due to their potential for producing
high-value bioproducts, including omega-3 fatty acids, biofuels, nutraceuticals, and functional foods, which have
significant industrial applications. To evaluate their potential as high-value resources, three microalgal strains
isolated from Ulleung Island (KNUA215, KNUA226, and KNUA231) were subjected to detailed phylogenetic,
morphological, and biochemical analyses. Phylogenetic results identified KNUA215 and KNUA231 as
Desmodesmus sp., while KNUA226 was classified as Desmodesmus armatus. After 9 days of cultivation,
Desmodesmus sp. KNUA215 exhibited the highest dry weight (2.019 g L) and optical density (680 nm) of 5.303.
Using the freeze-dried biomass, the lipid content, calorific value, and cetane number of each strain were compared
and analyzed. Then, Desmodesmus sp. KNUA215 showed the highest lipid content (18%), and D. armatus
KNUAZ226 exhibited the highest cetane number (40) and omega-3 fatty acid composition (>61%), making it highly
suitable for biodiesel and nutraceutical applications. In contrast, Desmodesmus sp. KNUA231 demonstrated the
highest calorific value (25 MJ kg™), surpassing the average value typically observed in first-generation biomass.
High-Performance Liquid Chromatography (HPLC) analysis indicated that the lutein content was 0.270 mg g™ in
Desmodesmus sp. KNUA215, 0.261 mg g in D. armatus KNUA226, and 0.272 mg g in Desmodesmus sp.
KNUA231. These findings highlight the unique biochemical profiles of each strain, suggesting their potential for

diverse applications, including biofuel production, nutraceutical development, and functional food manufacturing.
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A new species of the genus Mallomonas (Stramenopiles,
Chrysophyceae) from Korea

Bok Yeon Jo, Seung Won Nam, Hyaekang Kim, Yu Ho Kim, Jae Hak Lee

Freshwater Bioresources Culture Collection, Nakdonggang National Institute of Biological Resources

Mallomonas is a unicellular genus characterized by having silica scales and bristles. Classification of species
is mainly based on ultrastructural characteristics of the siliceous cell covering. In this study, a new Mallomonas
species from Korea is described using ultrastructure and molecular data. We used a molecular analysis based on six
genes (nr SSU, LSU rDNA and ITS; pt LSU rDNA, rbcL, and psaA), coupled with the ultrastructure of scales and
bristles, to investigate phylogenetic relationships within the genus Mallomonas with a focus on taxa within the
section Striatae. The new Mallomonas species is described based on morphological characters, such as cell size,
scale size, shape of shield ribs, number of transverse ribs, number of anterior and posterior submarginal ribs,
posterior pores, and bristle differences. In molecular analyses, the new Mallomonas species is strongly supported
as a member of the section Striatae. Taxa classified in the section Striatae have similar scale characteristics, but
from molecular analyses, the section is not monophyletic. Our molecular and ultrastructural data suggest that a
taxonomic revision of the section Striatae is appropriate.

This work was supported by Korea Environment Industry & Technology Institute (KEITI) through the
Project to make multi-ministerial national biological research resources more advanced, funded by Korea Ministry
of Environment (MOE) (2021003420004)



A candidate new species within the genus Pleurastrum
(Chlorophyceae, Chlorophyta) from Deception Island, Antarctica

Hyunsik Chae, Han-Gu Choi, Sanghee Kim, Ji Hee Kim"

Division of Life Sciences, Korea Polar Research Institute

The genus Pleurastrum is globally distributed across various terrestrial habitats. Members of this genus
exhibit a variety of forms, ranging from coccoid to filamentous, depending on environmental or cultivation
conditions. This high level of polymorphism, observed in the authentic strain SAG 30.93 of P. insigne, the type
species of the genus, has resulted in multiple taxonomic revisions. A recent integrative taxonomic approach
confirmed that P. insigne SAG 30.93 belongs to this genus, which comprises eight to ten taxonomically accepted
species. We investigated the molecular and morphological characteristics of a new green coccoid strain, KSF0095,
isolated from a terrestrial habitat on Deception Island, an active volcanic caldera in maritime Antarctica. Molecular
phylogenetic analyses using nuclear small subunit and internal transcribed spacer (ITS) sequence data revealed
that the new strain formed a well-supported lineage with P. insigne SAG 30.93 and other species in this genus.
ITS2 secondary structure comparisons indicated unique molecular signatures for strain KSF0095, distinguishing it
from other closely related species. Light microscopy revealed that while strain KSF0095 shared morphological
characteristics with other species, it differed in the diameter of vegetative cells. Based on these findings, the

Antarctic strain KSF0095 is proposed as a candidate new species within the genus Pleurastrum.
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Description of two new species in the genus Pseudanabaena

isolated from upper streams of the Nakdonggang and
Geumgang Rivers in South Korea

Mirye Park', Yingshun Cui®, Seong-Jun Chun’, Seung Young Lee', Chang Soo Lee*"

'Protist Research Division, Biological Resources Research Department, NNIBR
?Jeonbuk Institute for Food-Bioindustry
3L MO Research Team, National Institute of Ecology
*Fungi Research Division, Biological Resources Research Department, NNIBR

Cyanobacteria are one of the critical group of microorganisms in aquatic ecosystems, primarily contributing
to oxygen production through photosynthesis. As part of ongoing efforts to study the biodiversity of cyanobacteria
from freshwater environments in South Korea, three strains of filamentous cyanobacteria, Pseudanabaena MK3,
MKS, and SJR1, were isolated from samples of the Magokcheon Stream and Sangju Reservoir. To characterize the
three Pseudanabaena species, their morphological characteristics were analyzed using light and transmission
electron microscopy. Phylogenetic analyses were conducted using the sequencing results of the 16S rRNA gene
and the 16S-23S internal transcribed spacer (ITS) region, followed by secondary structure analysis of the 16S-1TS
regions containing tRNA, D1-D1°, box B, and V2 helices. Through a comprehensive evaluation of both
morphological features and molecular characteristics, in comparison with those of other related Pseudanabaena
species, the three isolated Pseudanabaena strains are suggested as two novel species, for which the names P.

bacca sp. nov. (MK3, MKS) and P. rectangularis sp. nov. (SJR1) are proposed.
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Sargassum horneri Extract (SHE) Enhances Heat Tolerance in
Pyropia yezoensis: A Sporophyte to Gametophyte Study

Ho-Hyeon Lee', Jang Kyun Kim'*", Ji-Sook Park’

'Department of Marine Science, Incheon National University

’Research Institution of Basic Sciences, Incheon National University

Pyropia yezoensis is an economically valuable seaweed, but rising seawater temperatures due to climate
change pose a significant threat, particularly through heat stress. To address this issue, we have used a novel
biostimulant, Sargassum horneri extract (SHE) to investigate whether SHE treatment at the sporophyte stage
affects the gametophyte stage and to determine the optimal concentration of SHE. Sporophytes were treated with
four concentrations of SHE (0, 0.001, 0.005, 0.01 g/L) at 10°C for 10 days, followed by cultivation in seawater
without SHE until they developed into gametophytes. These gametophytes were cultivated at two temperatures
(10°C and 20°C) for 4 weeks. Physiological responses, including specific growth rate, pigment contents
(chlorophyll a, total carotenoids), phycobiliproteins (phycoerythrin, phycocyanin), total protein, oxidative stress
markers (ROS, H,0,, LPO), antioxidant enzyme activities (SOD, CAT, GR, APX), and total phenol content, were
examined. The specific growth rates of gametophytes treated with SHE 0, 0.001, and 0.005 g/L at 20°C were
significantly lower than those at 10°C. However, the growth rate of the 0.01 g/ SHE treatment showed no
significant difference between 10°C and 20°C. This suggests that exposure to 0.01 g/L. SHE at the sporophyte

stage may enhance heat tolerance of gametophytes.



Effect of Fe (II) on growth, pigments (Chl a, carotenoids,
phycoerythrin and phycocyanin) in Pyropia yezoensis

Jeong Hwa Hwang', Ji-Sook Park?, Jang K. Kim"

'Department of Marine Science, Incheon National University

’Research Institution of Basic Sciences, Incheon National University

Iron is an essential trace element for the composition of the growth medium, and its deficiency can limit
growth or photosynthesis of marine algae. The iron can also affect chlorophyll and nucleic acid production,
electron transfer efficiency, and nitrogen fixation in seaweed. As ocean becomes more acidic due to increased
dissolved CO, concentration, Fe(II) level can also increase due to lower oxidation. Pyropia yezoensis showed
decreased pigment contents and chloroplasts and enlarged vacuoles when iron was deficient. However, when
treated with iron at 1 mg L™ or more, the survival rate gradually decreased. Furthermore, high concentrations of
Fe(IT) can be toxic to plants. In this study, we cultivated Pyropia yezoensis at different iron concentrations, 0, 1, 10,
and 100 #M to observe the growth and pigment changes. The results of specific growth rate, Chl a, carotenoids,

phycoerythrin and phycocyanin of P. yezoensis will be discussed.
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Effect of pre-treatment of Sargassum horneri extract (SHE) on

thermal tolerance of Palmaria hecatensis

Jae Woo Jung', Muriel Dittrich?, Schery Umanzor?, Jang Kyun Kim"*

'Department of Marine Science, Incheon National University

?College of Fisheries and Ocean Sciences, University of Alaska Fairbanks

The rhodophyte, Palmaria hecatensis is distributed in the mid and low-intertidal zones of Washington,
Alaska, Russia, British Columbia, and Japan, with a smaller presence in California and Oregon. High protein
content of P. hecatensis has gained interest as a potential aquaculture species in the Northwest Pacific region.
However, rising seawater temperatures due to climate change may threaten its productivity and quality. Therefore,
enhancing the thermal tolerance of P. hecatensis are needed to ensure the sustainability of cultivation in the face of
ongoing climate change. Seaweed-derived biostimulants, such as Sargassum horneri extract (SHE) can enhance
the thermal tolerance of cultivated seaweed. This study aims to enhance the thermal tolerance of P. hecatensis by
using SHE. P. hecatensis was pre-treated with SHE for 10 days and then cultivated for additional 14 days at two
temperatures (8 T, optimal; 18 T, sublethal). At 18 T, non-treated samples exhibited reduced SGR and protein
content due to oxidative stress. In contrast, SHE pre-treatment increased antioxidant enzyme activity, mitigating
oxidative stress and resulting in higher growth rate and protein content. These findings suggest that SHE

pre-treatment effectively enhances the thermal tolerance of P. hecatensis.
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UV stress response and cell cycle regulation in green algae

JiHeon Kang', YulJin Jeong', JunMo Lee"**

'Department of Oceanography, Kyungpook National University
’Kyungpook Institute of Oceanography, Kyungpook National University

Phytoplankton are important primary producers in aquatic ecosystems (e.g., freshwater, coastal environ-
ments). UV radiation that is becoming stronger due to continued ozone layer depletion may lead to death of many
phytoplankton species, which can be a potential threat that rapidly reorganize aquatic ecosystems. Especially,
coastal and freshwater environments are also more vulnerable to strong UV exposure. Ultraviolet radiation can
have harmful effects on the physiological functions of cell, such as damaging cellular DNA to prevent DNA
replication, causing oxidative stress, and damaging proteins involved in photosynthetic processes in cells (e.g.,
light harvesting, carbon fixation). Some species that adapt to UV stress have been reported, but the mechanisms of
UV stress tolerance are not well understood. Phytoplankton with UV stress tolerance can dominate future aquatic
ecosystems and play an important role in primary production, so further research is essential.

To study the UV stress tolerance mechanism, we selected green algae cultures with UV stress tolerance and
analyzed the cell cycle at the single cell level of the species through flow cytometry. Then, we compared the UV
stress tolerance mechanism and the cell cycle progression. Our results will reveal the physiological and genetic
response of phytoplankton under UV stress.

This work was supported by Korea Environment Industry & Technology Institute (KEITI) through the
Project to make multi-ministerial national biological research resources more advanced, funded by Korea Ministry
of Environment (MOE) (2021003420004), and the National Research Foundation of Korea (NRF) grant
(RS-2023-00209930) funded by the Korean government (MSIT).
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Exploring the potential of seaweed-derived biostimulants for

enhancing thermal tolerance in Undaria pinnatifida

Euna Seo, Jang Kyun Kim"

Department of Marine Science, Incheon National University

Undaria pinnatifida is a major seaweed species cultivated in South Korea. Recent increases in winter sea
surface water temperatures have led to significant declines in seaweed production and economic losses due to
seedling damage and increased environmental stresses. A novel biostimulant, Sargassum horneri Extract (SHE),
has shown an enhancement of thermal tolerance in seaweeds such as Saccharina japonica and Pyropia yezoensis.
However, studies on the genetic mechanisms underlying thermal tolerance are still limited in South Korea, despite
their potential to improve productivity and quality. This study aims to develop a technology to enhance thermal
tolerance in U. pinnatifida using SHE and to explore the underlying molecular mechanisms through genetic
analysis, contributing to sustainable seaweed aquaculture practices. Male and female gametophytes (0.05 g each)
of U. pinnatifida were cultured under three concentrations of SHE (0, 0.05, 0.5 mL L™") for 10 days at 15°C with a
light intensity of 40 £ 10 g#mol photons m™ s™! and a 12:12 (L:D) photoperiod. PES was used as the culture
medium. Afterward, the gametophytes were fertilized to induce sporophyte formation. Each experimental
condition was defined by a unique combination of male and female gametophytes that were pretreated separately
under one of the three concentrations of SHE, resulting in nine distinct crossing combinations: control-control,
control-0.05, control-0.5, 0.05-control, 0.05-0.05, 0.05-0.5, 0.5-control, 0.5-0.05, and 0.5-0.5. Fertilization was
occurred at all conditions. Once the sporophytes grow > 1 cm, the samples will be cultured under three temperature
conditions (15, 20, and 25°C) to assess thermal tolerance. Specific growth rates (SGR), total protein, tissue carbon
and nitrogen, pigments, oxidative stress (ROS, H,O,, LPO) and antioxidant enzyme activities (SOD, CAT, GR,
APx) will be analyzed. The results are expected to address urgent industry needs by enabling the development of
heat-tolerant seaweed strains and advanced cultivation technologies. Enhancing thermal tolerance at the
microscopic stage of U. pinnatifida could improve production efficiency and help mitigate economic and

environmental challenges in seaweed aquaculture.
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Novel in-situ incubation experiment on ocean acidification
and its impact on three farmed brown algal species
(Saccharina japonica, Undaria pinnatifida, and Ecklonia

stolonifera; Phaeophyceae)

Yeo Jin Yoon', Jun Su Kang*’, Bong Gil Hyun?, Ju Hyoung Kim'"

'Department of Aquaculture and Aquatic Science, Kunsan National University
’Ballast water Research Center, KIOS

’Division of Earth Environmental System Science, Pukyong National University

Although natural seaweed communities are expected to be significantly impacted by climate change, it is
challenging to understand the dynamics of seaweed farming industries focused on the cultivation of single species
at the population level. This study investigated the effects of ocean acidification on the photosynthesis and growth
of three farmed brown algae, Saccharina japonica, Undaria pinnatifida, and Ecklonia stolonifera, which are
species primarily cultivated in Korea. For the experiments, individuals of each species were incubated in three
transparent PET bottles (11 L) at the surface seawater, and CO,-saturated seawater was injected to create
conditions with CO, concentrations doubled (1,037 patm) and quadruple (2,102 patm) the current levels (446
patm). After 21 days of cultivation, experimental parameters such as growth, photosynthesis (chlorophyll
fluorescence and inorganic carbon utilization characteristics) were measured. Although there were interspecific
differences in photosynthetic characteristics, there was no significant difference in overall growth rates. Changes
in CO, affinity was not observed with varying inorganic carbon composition. These findings suggest that ocean
acidification is unlikely to significantly affect the traits of farmed kelp species, and thus, aquaculture production is
expected to remain stable. Additionally, since farmed kelp species are used for marine forest restoration, it is
anticipated that they will maintain the ecosystem function of foundation species in the habitat where they

dominate.
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Phylogeny and temperature responses of snow algae isolated

from Barton Peninsula, Antarctica

Nam-Ju Lee', Jeongha So'?, Jong Hee Kim', Sanghee Kim', Sung Mi Cho'**

'Division of Life Sciences, Korea Polar Research Institute

’Department of Polar Sciences, University of Science and Technology

Colored snow patches are a worldwide phenomenon observed in polar and alpine regions, but a few
cosmopolitan species have been studied. Although they have been expected to be highly diverse, little is known
about their species diversity, biogeography, and physiological responses to their micro-environments, such as the
snow surface. This study investigated the phylogenetic positions of five isolates collected from colored snow in
Barton Peninsula, Antarctica, using morphology and molecular markers, 18S rRNA, and internal transcribed
spacer 2 (ITS2) regions. Combining analyses of the phylogeny and secondary structure, two were identified as
Koliella longiseta and Micractinium simplicissium, and the remaining are thought to be new species in the genera
cf. Sphaerocystis, Chloromonas, and Tritostichococcus. The biogeographical pattern was analyzed using the
previous amplicon sequencing data from 35 sites in Barton Peninsula, revealing that K. longiseta is the most
widely distributed species. Also, cultivation of temperature ranges from 5 to 25°C, five isolates showed a high
resistance capacity in all temperature ranges. It differed from the representative psychrophilic alga Chlorominima
collina, which grew in narrow temperature ranges of 5 to 15°C. In further studies, we will discover the mechanism
of a wide range of temperature resistances and the functional molecules related to them. Our study gives insights

into understanding the ecophysiological responses of diverse snow algae.
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The ecophysiology of Sargassum macrocarpum
(Fucales, Phaeophyta): Temperature vulnerability offset
by ocean acidification

Soo Bin Lee, Yeo Jin Yoon, Ju Hyoung Kim"

Department of Aquaculture and Aquatic Science, Kunsan National University

Atmospheric CO, from fossil fuel use not only increases inorganic carbon in the ocean, causing ocean
acidification (OA), but also contributes significantly to greenhouse gases, leading to ocean warming (OW). These
two climate change factors have a profound impact on macroalgal community structure, causing considerable
damage to the canopy-forming species. Sargassum macrocarpum, a large brown macroalga commonly found in
subtidal zones of temperate regions, plays a crucial ecological role by forming dense populations as a foundation
species. However, its population has been declining due to the effects of climate change. We conducted a study to
investigate how climate change—both individually and in combination of OA and OW—affects the ecophysiology
of young S. macrocarpum fronds during late summer, a period of active growth. Under OW conditions, although
F./Fy, remained unchanged and electron transport rates (ETR) increased, the growth rate was significantly higher
under ambient conditions. Both the P/R ratio and growth rate were found to increase with higher OA
concentrations, mitigating the decline caused by OW. These results suggest that while prolonged high summer
temperatures can inhibit the growth of S. macrocarpum, ocean acidification can offset this effect and enhance
carbon uptake. This indicates that S. macrocarpum may be able to maintain its role as a foundation species under

future ocean acidification conditions.



Investigation of plankton community differences between the

Margalefidnium polykrikoides bloom and nearby non-bloom

waters in Yeosu during summer 2022

Hyun Jun Yang', Yun Hee Kim', Hye Jin Seo', Moo Joon Lee?, Se Hyeon Jangl*

'Department of Oceanography, Chonnam National University
’Department of Marine Biotechnology, Anyang University

In August 2022, a persistent harmful algal bloom (HAB) caused by the dinoflagellate Margalefidinium
polykrikoides (aka Cochlodinium polykrikoides) occurred in the coastal waters of Yeosu, South Korea. This study
focused on characterize the bloom and identify the associated M. polykrikoides strain by comparing planktonic
communities between a bloom-strong site (RT-S) and a nearby non-bloom site (RT-N). The results indicated that
metazoan abundance and species richness were notably higher at RT-S, suggesting that metazoans such as
copepods and cladocerans may act as potential predators or exhibit greater resilience to bloom-induced stress. On
the other hand, protist species richness was greater in RT-N, indicating that M. polykrikoides may inhibit or
outcompete other protists through resource competition or allelopathy. The distinct community structures shown
between RT-S and RT-N reflect the complex interplay of competition, predation, and parasitism driving bloom
dynamics. Furthermore, phylogenetic analysis further indicated that the bloom-causing strain of M. polykrikoides
belonged to a major clade of the East Asian ribotype, suggesting that the bloom’s outbreak was likely driven by
local environmental changes rather than the intrusion of external currents. In conclusion, understanding the
interactions between M. polykrikoides and co-occurring planktonic species is crucial for predicting and managing
future HABs in coastal ecosystems. Continued monitoring and research into species-specific adaptations,
competition, and trophic dynamics will be critical for mitigating the ecological and economic impacts of future

blooms.
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Influence of water mass interactions on protist communities in

Southwestern Korean waters during summer 2024

Yun Hee Kim, Young Gyu Hong, Dohyeop Yoo, Byoung-Ju Choi, Se Hyeon Jang"

Department of Oceanography, Chonnam National University

During summer in the southwestern Korean waters, significant oceanographic changes occur due to the
interaction of various water masses. This study, conducted in August 2024, investigated water masses at different
depths (Surface, Deep Chlorophyll Maximum, and Bottom) and analyzed their impact on associated protist
communities. The water mass entering from the north exhibited lower temperatures and higher salinity, while the
Yellow Sea Mixed Water (YSMW) was characterized by higher temperatures and lower salinity. These
contrasting water mass characteristics resulted in distinct differences in protist community structure. Regions
influenced by northern water masses displayed higher chlorophyll fluorescence, particularly with increased
relative abundances of diatoms and Chlorophyta in the surface and DCM layers. Conversely, YSMW-affected
regions showed a notable increase in the relative abundance of Syndiniales. Bottom communities exhibited
minimal variation between the two water masses. This study suggests that the influx of northern water masses
during summer could lower water temperatures and enhance primary production in the southwestern Korean
waters. Understanding these protist community dynamics is crucial for addressing socio-economic issues,

including aquaculture, and highlights the need for further research into water mass interactions in this region.
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Genetic potential of saxitoxins producing in the marine
dinoflagellate Alexandrium affine and its environmental

implications

Han-Sol Kim', Quynh Thi Nhu Bui®, Tachee Kim?, J ang-Seu Ki'?

'Department of Biotechnology, Sangmyung University

’Institute of Natural Science, Sangmyung University

The dinoflagellate genus Alexandrium occurs widely in coastal waters, and some of them can produce
saxitoxins (STXs) that cause paralytic shellfish poisoning (PSP). Off the coast of Asia, Alexandrium affine
frequently cause harmful algal bloom (HAB), while its ability to produce STXs has been controversial. Herein, we
detected STXs in 4. affine Alex02 isolated from the southern coast of Korea. The total STXs equivalent (STXs eq)
and profiles of Alex(02 varied depending on the tested environmental conditions, including nitrate concentrations
and temperatures. Their STXSs toxicity levels were significantly lower (<0.8 STXs eq fmol/cell) than those of toxic
A. catenella Alex03 and A. pacificum Alex05. On a genetic basis, we identified the STXs biosynthesis sx genes in
A. affine through large-scale transcriptome analysis. Interestingly, the two enzymes of sxt4 and sxtG were similar
in their sequences and domains to those of other toxic dinoflagellates and cyanobacteria. On the other hand,
transcript levels of the genes identified from A. affine were extremely low. These results suggest that 4. affine has
the potential to produce STXs, however, the toxicity is much lower or negligible, making it less likely to cause PSP

incidents in marine environments.



Seasonal dynamics and ecological resilience of planktonic

protist communities in the Jeju Strait

Juhee Min, Kwang Young Kim"

Department of Oceanography, Chonnam National University

The Jeju Strait (JS) serves as a vital ecological corridor for migrating species, influenced by its complex
oceanographic dynamics. This study examined planktonic protist communities (PPCs) to understand changes in
species composition, diversity, and co-existence patterns in the surface water of the JS across four seasons from
2017 to 2019. Utilizing the small-organelle enriched metagenomics (SOEM), we identified a total of 634 protistan
operational taxonomic units within these communities. Our findings revealed significant impacts of seasonal
environmental factors on the composition of PPCs (ANOSIM R =0.352, p <0.001). Myzozoa dominated in March
and June, whereas Bacillariophyta were predominant in November. We constructed two co-occurrence networks
corresponding to low-temperature and high-salinity conditions and high-temperature and low-salinity conditions
to reflect seasonal changes and uncover shift in species interactions within the strait. These interactions included
both positive mutualistic relationship (co-existence) and negative competitive interactions (exclusion). By
comparing topological features between the two networks, we found that increased temperature and decreased
salinity led to more complex community structure. Additionally, networks reconstructed according to trophic
modes (autotroph, heterotroph, and mixotroph) demonstrated a stable ratio of relationship among these modes.
These results suggest that while the taxonomic structure of PPCs is influenced by environmental shift, the

functional structure exhibits ecological resilience, maintaining stability despite these changes.
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Comparison of measured and estimated values of

phytoplankton size group composition ratios

Heekyeong Lee, Juhee Min, Mi Rha Lee, Junghyo Kang, Kwang Young Kim®

Department of Oceanography, Chonnam National University

The composition ratio of phytoplankton size groups can be theoretically estimated using a weighted formula
based on diagnostic pigments. However, since diagnostic pigments are present in multiple taxonomic groups, these
theoretical estimates may differ from actual measurements in the ocean. This study aimed to evaluate the
differences between theoretical estimates and actual measurements in the composition ratio of size groups. In May
2022, surface water samples of 2L were collected from 11 stations in the southwestern sea of Korea using two
methods. First, filters with pore sizes of 20 ym, 2.7 #m, and 0.7 gm were used to filter by actual size groups, and
second, sampling was done without size group distinction using a 0.7 pm filter. The concentration of diagnostic
pigments was analyzed using high-performance liquid chromatography (HPLC) based on the separation time and
calibration curve of standard pigments, and the composition ratio of theoretical size groups was calculated using
the formula proposed by Uitz et al. (2001). Comparing the measured values and estimated values, micro-plankton
and pico-plankton showed strong linear relationships (R? = 0.79, 0.99), but nano-plankton exhibited a weak linear
relationship (R? = 0.33). The estimated values for micro-plankton were higher than the measured values, which
seems to be due to the overestimation caused by the presence of fucoxanthin not only in diatoms but also in
nano-plankton sized cryptophytes, pelagophytes, and haptophytes. This also led to a tendency to underestimate the
estimated values for nano-plankton. In conclusion, we confirmed that differences between theoretical estimates
and measured values occur due to the presence of most diagnostic pigments in multiple taxonomic groups. This
suggests that the differences between measured values and estimated values should be considered when analyzing
the composition ratios of phytoplankton size groups. These characteristics must be carefully considered, especially

in studies that use satellite data to estimate primary ocean productivity.
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Marine reforestation method using novel transplanting

technique on bedrock with Sargassum macrocarpum and

Ecklonia cava

Jeong Chan Kang', Eun Gyu Han?, Byung Hee Jeon®, Hyung Woo Lee*, Ju-Hyong Kim®,

Myung Sook Kim""

'Research Institute for Basic Sciences, Jeju National University
?Jeju Sea Branch, Korea Fisheries Resources Agency
'Dive R &

*Department of Aquaculture and Aquatic Science, Kunsan National University

Adulthood Ecklonia cava and Sargassum macrocarpum were transplanted to natural seabed at a depth of 5
m in the subtidal zone using a method that involved the attachment of their holdfasts with an instant adhesive to an
assembly of small epoxy panels and a screw nail. The survival and growth patterns of the transplanted fronds were
monitored at one-month intervals. The results indicated that both species exhibited a one-year survival rate of
approximately 60%. Furthermore, the mean frond height of E. cava was approximately 45 cm, with a maximum
observed in August, while that of S. macrocarpum was approximately 55 cm. The development of reproductive
organs was observed in S. macrocarpum, which matured in August, but not in £. cava. In comparison to previous
studies, both E. cava and S. macrocarpum exhibited a delay in attaining their maximum height in the present study.
The primary factors contributing to the mortality of the transplanted fronds were herbivore damage to E. cava and
physical disturbance to S. macrocarpum during the early stages of transplantation. Nevertheless, the transplanting
method employed int this study is considered valid for the establishment of marine reforestation on the field of
natural seabed. Furthermore, it is proposed that the combination of artificial reefs, seedling and nursery methods
previously reported, and the bedrock transplants described in this study could be employed to implement marine

reforestation with minimal disturbance to natural habitats.



Biological constraints and habitat preferences regulating
Cochlodinium polykrikoides Blooms in the Korea Strait

Juhee Min, Kwang Young Kim"

Department of Oceanography, Chonnam National University

The ichthyotoxic dinoflagellate Cochlodinium polykrikoides is responsible for red tides that cause
significant fish kills and extensive economic damage to the fishing industry. Diatoms, heterotrophic dino-
flagellates, and other planktonic community components, along with various environmental factors, may play
crucial roles in the bloom formation of C. polykrikoides. To assess both the impacts of multiple environmental
factors and biological constraints on its bloom, we investigated its ecological niche dynamics using the Outlying
Mean Index (OMI) and within-OMI analysis. We conducted 23 cruise surveys from June 2017 to November 2019
at 25 stations in the Korea Strait, identifying C. polykrikoidesdistribution using droplet-digital PCR. Although C.
polykrikoides primarily emerged between August and October, preferring autumn as its optimal habitat, no
significant correlation was found with environmental factors such as temperature, salinity, and macronutrients. In
summer, C. polykrikoides experienced greater biological constraints compared to other seasons, which may be
linked to competition with Ceratium furca and Alexandrium spp. and parasitism by Amoebophrya and
Parvilucifera. Thus, we suggest that the autumn bloom of C. polykrikoides is driven by increased habitat

preference and decreased biological constraints during this season.
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Protist community responses to different water masses in the
northeastern East China Sea in 2023

Hye Jin Seo', Hyun Jun Yang', Yun Hee Kim', Dohyeop Yoo', Min-Young Lee', Jiae Yoo,
Sunju Kim®, Yoonja Kang’, Tae-Hoon Kim', Byoung-Ju Choi', Se Hyeon Jang'"

'Department of Oceanography, Chonnam National University
’Major of Oceanography, Pukyong National University

’Department of Ocean Integrated Science, Chonnam National University

This study explores the dynamics of protist communities in the northeastern East China Sea (ECS) during
spring, summer, and autumn of 2023, focusing on their responses to distinct water masses and oceanographic
conditions. Water masses were classified using K-means clustering based on physicochemical parameters,
revealing significant seasonal shifts. Protist community distributions—spatial, temporal, and vertical—were
analyzed using metabarcoding and microscopic cell identification along the 33-latitude line, a region characterized
by the interaction of multiple water masses, including Kuroshio surface and sub-surface Water (KSW and KSSW),
Yellow Sea Water (YSW), Changjiang Diluted Water (CDW), and ECS Shelf Water. The results demonstrated
that protist diversity, community structure, and cell abundance exhibited pronounced seasonal variation, largely
influenced by temperature, salinity, and nutrient availability. In spring, YSW, characterized by phosphate-
deficiency and consequently increased N:P ratios, was dominated by dinoflagellates, whose phagotrophic
capabilities likely conferred a competitive advantage in such nutrient-fluctuating environments. During summer,
diatoms were the dominant group in the ECS shelf water, underscoring the role of Chinese shelf water transport in
shaping seasonal community structure. In contrast, CDW exhibited the lowest species diversity, likely due to
unstable salinity conditions. In autumn, nutrient mixing increased overall diversity and cell abundance,
particularly in YSW, where Chaetoceros socialis and other diatoms thrived. Persistent phosphorus limitation,
especially in the western waters, further influenced the spatial structuring of communities across seasons. These
findings highlight the complex interactions between oceanographic factors and protistan communities in the
northeastern ECS, contributing to a depper understanding of their ecological roles and responses to environmental

changes.



Biological Degradation of SMX Removal by Chlorella
luteoviridis KNUAO0S6

Hae-Seo Noh'?, Yu-Hee Seo'?, Jeong-Mi Do’, Ho-Seong Suh'?, Ji Won Hong4,

Ho-Sung Yoon'?**

'Department of Biology, College of Natural Sciences, Kyungpook National University
School of Life Sciences, BK21 FOUR KNU Creative BioResearch Group
*Integrated Blue Carbon Research Center, Advanced Bio-Resource Research Center, Kyungpook
National University

*Department of Hydrogen and Renewable Energy, Kyungpook National University

Pharmaceutical and personal care products (PPCPs) are widely used in hospitals, households, and various
industries, leading to their discharge into wastewater treatment plants. However, conventional treatment
technologies have limitations in effectively removing these contaminants. Recently, there has been an increase in
attempts to treat these pollutants through environmentally-friendly methods, one of which involves the use of
microalgae. This study aims to utilize microalgae to improve the removal efficiency of PPCPs.

Sulfamethoxazole (SMX) is a PPCP that poses significant challenges for removal due to its recalcitrant
property and prolonged persistence in the environment. In this study, 16 microalgae strains were evaluated for their
SMX removal capabilities, with Chlorella luteoviridis KNUA056 exhibited the highest removal efficiency. In a
lab-scale experiment, C. luteoviridis KNUA056 was cultivated for 21 days in BG-11 medium containing 0.1 mg L™
SMX, with an initial optical density of 1.0 and supplemented with 2% CO,. On the 14th day, it reached the
stationary phase, achieving a 36% removal rate of SMX.

Analysis of the SMX removal mechanism indicated that biodegradation, accounting for 29.4% of the
removal, was the primary pathway. This suggests that C. /uteoviridis KNUAO056 has the potential to biologically
treat recalcitrant PPCPs. In addition, 3-ton pilot-scale experiments were conducted using C. luteoviridis
KNUAO056 to verify the removal efficiency of PPCPs in diluted wastewater. After 15 days of culture, the removal
rates for acetaminophen and ibuprofen were 100% and 92.8%, respectively.

These experiments suggest that microalgae can effectively eliminate various PPCPs, highlighting their
potential to significantly contribute to environmental protection and sustainable water management strategies. This
study demonstrates that microalgae-based PPCPs removal technology can address the limitations of conventional
wastewater treatment methods and can be utilized as an environmentally sustainable approach to water

purification.

132 - 2024 Annual Meeting of the Korean Society of Phycology



Rapid and comprehensive toxicity assessment of contaminants

using dual endpoints in Mychonastes afer

Hojun Lee!, Haneur Lee', Soyeon Choi', Hyeonsu Eom!, Yubin Bark', J iyun Kim',

Haeun Jo', Taejun Han', Jihae Park'*"

'Bio Environmental Science and Technology (BEST) Lab, Ghent University Global Campus
Center for GReen chEmistry and environmentAl bioTechnology (GREAT), Ghent University Global Campus

This study presents a novel, rapid, and sensitive method for toxicity screening using the green microalga
Mychonastes afer, which employs two complementary biological endpoints—growth inhibition and lipid content
—over a 24-hour exposure period. Growth inhibition serves as an indicator of overall cellular health and
proliferation, while lipid content provides a deeper insight into metabolic disruption and stress, particularly in
energy storage mechanisms. The combination of these endpoints allows for a more comprehensive evaluation of
toxicological effects than is possible with traditional single-endpoint methods.

The response of M. afer to nine toxicants (Ag, Co, Cu, Ti, Se, atrazine, diuron, triclosan, and 3,5-
dichlorophenol) was evaluated, and the effective concentration (ECsg) values for both endpoints were determined.
The analysis revealed that the measurement of lipid content was two to six times more sensitive than that of growth
inhibition for six toxicants (Ag, Co, Cu, Ti, triclosan, and 3,5-dichlorophenol). In contrast, for Se, atrazine, and
diuron, the sensitivity observed was either greater for growth inhibition or similar for both endpoints. The
dual-endpoint approach yielded a more comprehensive and reliable evaluation of toxic effects than would have
been possible using either endpoint alone.

It is noteworthy that the ECsy values for both growth inhibition and lipid content in response to Ag and Cu
were found to be lower than the wastewater discharge standards set by Korea and the United States. This highlights
the potential applicability of these endpoints in environmental risk assessments. In the case of the remaining
toxicants, comparisons with regulatory limits were not possible due to the absence of established guidelines in
these regions. These findings serve to illustrate the utility of M. afer as a bioindicator in ecotoxicological studies
and highlight its potential to contribute to the development of baseline data for contaminants lacking

environmental regulatory criteria.
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Seaweed diversity of Goseong-gun, north-east part of Korea,

by biennial investigation

Young-Ho Koh", Kyeong Mi Kim, Sanghui Lee, Hyeongjo Kim, Hyeon Gyeong Jeong

Department of Taxonomy and Systematics, National Marine Biodiversity Institute of Korea

Goseong-gun is a part of Gangwon-do, located on most north-east of Korea, which is effected by the North
Korean Cold Current. This region shows difference in marine species diversities from southern and western coasts
of Korea. We investigated the region biennially during last six years (from 2020 to 2024) as a part of project,
Investigation of Marine Biodiversity. In the results, we found 62 species, composed of 8 Chlorophyta, 18
Ochrophyta, 36 Rhodophyta species, from Goseong-gun. Only three species, Ulva australis; Sargassum horneri;
S. thunbergii, were collected whole years and 14 species were collected in two years. Interestingly, most of the
collection, 45 species, appear in a year. In comparison between years, 2020 shows highest diversity (31 species)
and follow 2022 (27 species) and 2024 (24 species). The difference of species diversity between years were caused
by range of investigation area, collecting methods and the seasons rather than sea temperature. This study has
critical limits such as be conducted under the non-standard condition, however, repeat and long-term investigation
with collecting marine physical information will provide species diversity change depend on climate change. This
is a part of marine species diversity investigation of MOF (Ministry of Oceans and Fisheries, Republic of Korea),

and we will keep conduct to solve that ploblems.
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Design and implementation of a pilot hydroponic system for
cultivating saltmarsh plants using microbubble technology

Ye Joon Seo', Ji Sook Park®, Young cheol Park’, Jang Kyun Kim'"

'Department of Marine Science, Incheon National University
?Research Insititution of Basic Science, Incheon National University
SNew Water Tec Co,Ltd.

Saltmarsh plants are one of the blue carbon species, effectively absorbing and storing CO.. Saltmarsh
habitats have decreased significantly due to reclamation projects and human activities. Therefore, restoration
projects have been conducted to expand saltmarsh ecosystems in Korea. Hydroponics is an aquaculture technique,
relatively easier to maintain optimal conditions for saltmarsh plants. Microbubbles are known to be effectively
help germination of saltmarsh plants because they contain many dissolved gases (O., CO., etc.) and a small amount
of active oxygen species (ROS). The purpose of this study is to investigate the effect of microbubbles on the
growth of saltmarsh plants by introducing microbubbles into the hydroponic pilot system. To achieve this goal, we
developed a pilot system by confirming the suitability through preliminary experiments and designing a culture
tank introducing microbubbles. Hydroponic cultivation is performed using the weathered sand of granite rock as a
medium, and the culture temperature is set at 20°C. The experimental species included Salicornia europaea,
Suaeda glauca, Suaeda japonica amd Suaeda malacosperma. Hoagland solution is used as the nutrient medium.
Consequently, the effect of saltmarsh plants growth and photosynthesis efficiency under hydroponic cultivation

conditions treated with microbubbles are to be investigated.



Effect of Bacterial Inoculation on the Attachment and

Retention of PDAFs Derived from Undaria pinnatifida
(Alariaceae, Phaeophyceae)

Dong Jin Kim, Boo Yeon Won, Tae Oh Cho’

Department of Biological Sciences, Chosun University

Undaria pinnatifida (Harvey) Suringar, a brown alga from the Alariaceae family, holds significant
economic value due to its applications in food, medicine, and aquaculture, particularly in East Asia. Improving
cultivation techniques is essential to enhance both efficiency and sustainability in its production. This study aimed
to investigate the effect of bacterial inoculation on the attachment and retention of Protoplast-Derived Aposporous
Filaments (PDAFs), a critical factor in the early stages of U. pinnatifida cultivation. We co-cultivated PDAFs with
the bacterium Psychrobacter nivimaris, isolated from U. pinnatifida blades, to assess its impact on cultivation
outcomes. Our results demonstrate that while the initial attachment rate of PDAFs in bacterial treatments (16.25 £+
1.94 at 0.05 Abs, 17.00 = 1.43 at 0.10 Abs, 10.50 + 0.35 at 0.15 Abs) was lower than that of the control group
without bacteria (34.25 + 3.03), the retention of PDAFs over time was significantly improved. After 10 days of
shaking culture, the attachment stability of PDAFs with bacterial inoculation showed only a 15.6% reduction,
compared to a 51.82% reduction in the control group. The highest retention was observed at 0.15 Abs bacterial
concentration, indicating a positive effect of P. nivimaris on long-term attachment stability. These findings suggest
that P. nivimaris enhances the retention of PDAFs, offering potential improvements to asexual propagation
techniques in seaweed cultivation. This co-cultivation strategy may contribute to more stable and efficient
production systems for U. pinnatifida, advancing sustainable practices in the global seaweed aquaculture industry.
Future research should focus on further understanding the interactions between seaweed and bacteria to optimize

cultivation processes and enhance yield.
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Diatoms, which are reported to have over 18,000 species worldwide and approximately 2,400 species in
Korea, can be found in various environments including freshwater, seawater, and wetlands. They are particularly
valuable for understanding global environmental changes throughout history due to their ability to maintain their
shape for extended periods of time. Instead of collecting floating diatoms using nets, low-layer substrates such as
gravel and leaves, as well as sedimentary surface layers, were gathered in order to identify attached diatom species.
This is because attached diatoms demonstrate higher species diversity compared to floating diatoms. In this study,
seven previously unrecorded diatoms were discovered in various domestic freshwater environments. Two species
were found in reservoirs (Eunotia yanomami, Gomphonella pseudookunoi), two in parasitic cones (Eunotia
karveerensis, Luticola minor), two in rivers (Cavinula maculata and Prestauroneis integra), and one (Surirella
brebissonii var. kuetzingii) in a lagoon. The shapes, structures, and morphological characteristics of each diatom

were identified using electron microscopy.



Spatial and temporal variations in the abundace of

Heterosigma akashiwo in the coastal waters of Korea

Yeong Du Yoo'?*, Cheol Ho Kim', Sukyeon Lee’

'Department of Oceanography, Kunsan National University
’Center of Marine Biotechnology

Marine raphidophyte Heterosigma akashiwo widely distributed in many countries and has often formed red
tides which cause large scale mortality of finfish and shellfish. In addition, this species has varied temporal and
spatial distributions in Korean waters. The frequency and extent of red tides dominated by H. akashiwo in Korean
waters have continuously decreased between 1998 and 2010. H. akashiwo was present in Korean waters from
April to December when water temperatures were 5.7 ~ 28.6 T, while its red tides occurred at water temperatures
of 14.0 ~ 27.9 C. This species was present at salinities of 6.1 ~ 33.4 in Korean waters and formed red tides at
salinities of 12.1 ~ 31.0. In addition, the ranges of NH4, NOs, and PO, concentrations when H. akashiwo was found
in Korean waters were 0.1 ~ 129.4, 0.1 ~ 105.2, and 0.0 ~ 11.9 uM, respectively. During H. akashiwo red tides,
concentrations of NHy, NO;, and PO4 were 0.2 ~ 29.7, 0.2 ~ 105.2, and 0.1 ~ 3.5 uM, respectively. Thus, water
temperature and salinity may be one of the major factors affecting H. akashiwo presence and red-tide dynamics in
Korean waters. These finding provide a basis for understanding long-term trends in Korean H. akashiwo red tides.
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Recent Developments in Neopyropia Breeding Techniques

in Korea

Eun-Jeong Park’

Pukyong National University

Neopyropia is the most economical seaweed species, accounting for 63% of the production value. Over the
past 15 years, the development of new varieties of cultivated Neopyropia, mainly in N. yezoensis, has been
intensively pursued due to the rapid growth of the Neopyropia export industry and the enforcement of the
Protection of New Varieties of Plants (PVP). Three breeding techniques have been developed: selection,
hybridization, and mutation. Selection is the most basic method and develops varieties through the process of 1)
Selection of superior thallus, and 2) Pure-line induction for fixation of genetic characteristics. Hybridization is
difficult for cultivated Neopyropia species due to their monoecious nature, and there are few morphological
markers to confirm out-crossing. Hybridization occurs through the following process: 1) Induction of pure lines of
parental thalli, 2) Selection of DNA markers derived from the nucleus and chloroplast, 3) Induction of hybrids, 4)
Isolation of conchocelis colonies, 5) Selection of hybrids using nuclear DNA markers, 6) Confirmation of the
maternal line using chloroplast DNA markers. The use of CAPS (cleaved amplified polymorphic sequences)
markers improved the efficiency of hybridization by quickly screening heterozygotes and maternal lines in the
conchocelis phase, which would otherwise require pigmentation mutants as genetic markers. Finally, the mutation
breeding method using low-level gamma irradiation has the advantage of developing new varieties with various
useful characteristics and involves the following process: 1) Induction of maturation of pure-line conchocelis, 2)
Low-level gamma irradiation, 3) Selection of superior thalli through culture experiments under various conditions,
4) Induction of pure lines for the fixation of genetic characteristics. As many excellent varieties have been
developed through advancements in Neopyropia breeding technology, productivity and quality have greatly

improved, contributing significantly to the development of the Neopyropia industry.



Sargassum fusiforme Fucoidan’s Defense Against
Ethanol-Induced Oxidative Stress: In Vitro and In Vivo Studies

Yigiao Li', Hyo-Geun Lee', Xueyu Wang', Hye-Won Yang', You-Jin Jeon'", Lei Wang®

'Department of Marine Life Science, Jeju National University
’College of Food Science and Engineering, Ocean University of China

In our research, we have delved into the health benefits of a fucoidan derived from Sargassum fusiforme,
referred to as SF-F. Our focus was to assess its protective capabilities against oxidative stress caused by ethanol
(EtOH) in both laboratory-grown cell cultures and living organisms. We discovered that SF-F notably enhanced
the survival of Chang liver cells that were exposed to EtOH by inhibiting the process of cell self-destruction known
as apoptosis. Our in vivo experiments demonstrated that SF-F significantly boosted the survival rates of zebrafish
subjected to EtOH intoxication in a dose-dependent manner. Further analysis revealed that SF-F's protective
mechanism involves a reduction in cell mortality, which is achieved by lessening lipid peroxidation and by
neutralizing the reactive oxygen species within the cells of EtOH-challenged zebrafish. The findings from our
study suggest that SF-F is not only effective in safeguarding Chang liver cells and zebrafish from EtOH-induced

oxidative harm but also holds promise as a valuable component in the development of functional foods.
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Antidiabetic effect of Ishophloroglucin A in skeletal muscle
and zebrafish by inducing Ca**-dependent

Hye-Won Yang', Bomi Ryuz, You-Jin Jeon'"

'Department of Marine Life Science, Jeju National University
’Department of Major of Food Science and Nutrition, Pukyoung National University

Ishophloroglucin A (IPA) was isolated from Ishige okamurae(10), has been shown to have inhibitory effects
against ¢-glucosidase and ¢-amylase. However, IPA has not been fully evaluated for its anti-diabetes mechanism
of action. The aim of this study was to evaluate the effect of IO extract and IPA on cytosolic Ca** levels and its
correlation with blood glucose transport in skeletal myotubes in vitro and in vivo. To achieve this, Intracellular
Ca®" levels upon IO extract and IPA treatment were evaluated in skeletal myotubes and zebrafish larvae by Ca**
imaging using Fluo-4. In addition, we investigated the effect of IPA on the blood glucose level and glucose
transport pathway alloxan induced no-insulin secretion in zebrafish model. IPA as composition of 10 extract was
shown to control blood glucose levels by accelerating glucose transport; this effect was associated with elevated
cytosolic Ca*" levels in skeletal myotubes. Moreover, the increased cytosolic Ca** level caused by IPA can
facilitate the Glut4/AMPK pathways of the skeletal muscle in activating glucose metabolism, thereby regulating
muscle contraction through the regulation of expression of troponin I/C, CaMKII, and ATP. Our results suggest
that IPA as composition of 10 extract can stimulate muscle contraction through the elevation of cytosolic Ca**
level in myotubes and muscle of hyperglycemic zebrafish. IO extract containing IPA might be used as

marine-derived nutraceuticals for the prevention of diabetes.



Anti-inflammatory properties of fucoidan isolated from

Ecklonia maxima stipe

Xueyu Wang, Hye-Won Yang, Yigiao Li, HyoGeun Lee, You Jin Jeon’

Department of Marine Life Science, Jeju National University, Republic of Korea

Enzyme-assisted hydrolysis is often used as an economically efficient method for obtaining functional
components from biological resources. This study involved the enzyme-assisted hydrolysis and purification of
fucoidan from Ecklonia maxima stipe and studied its anti-inflammatory activity in lipopolysaccharide
(LPS)-induced RAW 264.7 cells. Fucoidan of Viscozyme auxiliary hydrolysate from E. maxima (EMSF) was
collected on Jeju Island, Korea. We used Fourier transform infrared spectroscopy, scanning electron microscope,
and monosaccharide analysis for structural and chemical characterization. In fucoidan, EMSF6 was rich in
fucoidan and sulfate and had structural characteristics similar to commercial fucoidan. EMSF6 had a strong
inhibitory effect on the production of NO in RAW 264.7 cells induced by LPS, and significantly reduced the
production of pro-inflammatory cytokines induced by LPS, including IL-6, IL-14, and TNF-a. The anti-
inflammatory potential of EMSF6 was mediated by decreasing the expression of iNOS and COX-2. Therefore,
fucoidan from E. maxima stipe is a promising candidate for functional foods.

This research was supported by Korea Institute of Marine Science & Technology Promotion (KIMST)
funded by the Ministry of Oceans and Fisheries (20210641).
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Immuno-Enhancing properties of fucoidan isolated from

brown algae Sargassum thunbergii: Insights from in vitro and

in vivo studies

Jachak Sim, Fengqi Yang, You-Jin Jeon

Department of Marine Life Sciences, Jeju National University, Jeju Self-Governing Province

Fucoidan is recognized for its diverse biological activities, including antioxidant, antitumor, and antico-
agulant effects, making it a promising natural material for health benefits. However, limited research exists on its
immunological activity specifically in Sargassum thunbergii. The aim of the present study was to investigate the
immune-enhancing properties of fucoidan (S3 fraction), characterized by high levels of fucose and sulfated
polysaccharides, which was extracted using water extraction followed by ethanol precipitation from Sargassum
thunbergii. Fourier-transform infrared spectroscopy (FTIR) analysis confirmed the presence of sulfate groups in
the S3 fraction, indicated by characteristic peaks at 845 cm—1 and 1220-1270 cm—-1. In vitro experiments
demonstrated that the S3 fraction significantly increased nitric oxide (NO) production and phagocytic activity in
RAW 264.7 macrophages. The secretion of pro-inflammatory cytokines, including tumor necrosis factor-@ (TNF-
@), interleukin (IL)-6, IL-14, and IL-10, was found to be dose-dependent, mediated through the nuclear factor
kappa B (NF-xB) signaling pathway. Furthermore, in zebrafish studies, exposure to the S3 fraction enhanced
immune responses, resulting in increased NO secretion and NF-gB activation. These results suggest that fucoidan
extracted from Sargassum thunbergii has significant potential as a functional ingredient in functional foods and
dietary supplements aimed at improving immune function and promoting overall health.

This research was supported by Korea Technology and Information Promotion Agency for SMEs, funded by
the Ministry of SMEs and Startups, Korea (S3383995)



Characterization of Dunaliella salina DSTA20 Isolated from

Taean Salt Ponds: Taxonomical, Physiological, and Biochemical

Chang Rak Jo', Young-Ho Koh', Sun Young Kim', Hyeon Gyeong Jeong', Ju Hyeong Kim?,

Nam Seon Kang'

'Department of Taxonomy and Systematics, National Marine Biodiversity Institute of Korea

’Department of Aquaculture and Aquatic Science, Kunsan National University

Dunaliella salina is a unicellular chlorophyte that thrives in high salinity environments. In Korea, the
industrial application of domestically discovered indigenous strains is limited, and comprehensive studies on their
morphological, physiological, and biochemical characteristics are rare. This study aimed to characterize the
morphological, physiological, and biochemical properties of the D. salina strain DSTA20, isolated from a salt
pond in Taean, to explore its industrial potential. The morphology of DSTA20 was analyzed using Scanning
Electron Microscopy (SEM), Transmission Electron Microscopy (TEM), and Light Microscopy (LM), and 18S
rDNA and rbcL sequence analyses confirmed the strain as D. salina. Optimal growth conditions were determined
to be 18-27°C, light intensity of 88-245 pmol m-2 s—1, and salinity of 0.5 M NaCl. GC/MS analysis revealed that
at 0.5 M NaCl, the major fatty acids were palmitic acid (21.06%), linoleic acid (6.81%), and @-linolenic acid
(31.55%). At 0.25 M NaCl, significant concentrations of pigments, including B-carotene (2.47 mg g—1 DW),
lutein (1.39 mg g-1 DW), and zeaxanthin (0.69 mg g—1 DW), were identified. Additionally, monosaccharide
composition analysis showed that glucose was the predominant monosaccharide, with a concentration of 195.5 mg
g ! DW in the DSTA20 strain. These findings suggest that D. salina DSTA20 possesses significant industrial

application potential, particularly in the fields of biofuel production, food supplements, and cosmetics.
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Taxonomic and Biochemical Analysis of the Microalga

Graesiella emersonii GEGS21 for Its Potential as a Biofuel
and Bioproduct Feedstock

Nam Seon Kang”, Young-Ho Koh, Chang Rak Jo, Sun Young Kim, Hyeon Gyeong Jeong

Department of Taxonomy and Systematics, National Marine Biodiversity Institute of Korea

Graesiella emersonii is recognized as a commercially viable source of bioactive compounds and biofuels
with promising applications in microalgae-based industries. Despite its potential, taxonomic information remains
limited, necessitating accurate identification and characterization for sustainable utilization. In this study, a
unicellular green alga, isolated axenically from the Geumgang Estuary in Korea, was analyzed for its morpho-
logical, molecular, and biochemical properties. Morphological traits were consistent with G. emersonii, and
molecular phylogenetic analysis of the 18S rDNA sequence confirmed its identity as G. emersonii, designated as
GEGS21. The isolate, sourced from brackish water, showed optimal growth at 28-32°C, 0 M NaCl, and 130-160
umol m™ s light intensity. It exhibited a wide tolerance range, thriving at temperatures from 5-40°C and
tolerating up to 0.5 M NaCl. The strain was rich in omega-6 linoleic acid (26.3%) and palmitic acid (27.5%).
Biodiesel properties of GEGS21 suggest its potential as a blend component. Additionally, the strain biosynthesized
value-added carotenoids such as lutein (1.5 mg g”' DCW) and neoxanthin (1.2 mg g”' DCW). Thus, GEGS21

biomass offers potential as a biodiesel feedstock while providing valuable @-6 fatty acids and carotenoids.



Anti-inflammatory Effects of Tetradesmus reginae Extract on
Inhibition of Inflammatory Cytokine Expression and MAPK
Signaling Pathway

Jung Eun Park, Min A Jeong, Woo Ram Cha, Jin Woo Kim'

Department of food science

The purpose of this study was to investigate potential of Tetradesmus reginae extract (TRE) as an
anti-inflammatory agent by analyzing its antioxidant activity, suppression of oxidative stress-induced infla-
mmation, and gene expression of inflammatory mediators and cytokines. Polyphenols and flavonoids, effective in
scavenging reactive oxygen species, were measured 1.41 mg of gallic acid equivalents/g dry matter (DM) and 6.79
g of quercetin equivalents/g DM, respectively. DPPH and ABTS radical scavenging activities were found to be
50.3% and 35.9%, demonstrating potential of TRE as an anti-inflammatory agent through its ability to mitigate
oxidative stress in cells. Production of nitric oxide, a key inflammatory marker, was reduced by 17.2% compared
to LPS-induced macrophages. Furthermore, expression of mitogen-activated protein kinase pathway, a key
inflammatory signaling pathway, was reduced by 1.7 times while expression of pro-inflammatory cytokines such
as tumor necrosis factor-g, interleukin-6, and interleukin-14 decreased by 1.83, 2.1 and 2.1 times respectively.
These findings indicate 7. reginae inhibits key upstream pathways in inflammation-induced macrophages, leading
to suppression of downstream inflammatory mediators, thereby demonstrating its potential as a natural

anti-inflammatory agent.
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Enhanced of skin regeneration through activation of 7TGF-£
signaling pathway by Tetradesmus obliquus extract

Younseon Hwang, Heeyun Jang, Hyunhee Cho, Jinwoo Kim"

Department of Food Science, Sunmoon University

This study explored the potential of Tetradesmus obliquus extract in promoting wound healing by evaluating
its effects on oxidative stress inhibition and fibroblast mobility enhancement to stimulate cell proliferation. The
study also aimed to elucidate mechanisms of collagen and elastase enzyme inhibition, as well as intracellular
collagen synthesis, for tissue repair. To assess the effects of oxidative stress inhibition on cell aging and apoptosis,
secondary metabolites and antioxidant activity were analyzed. The polyphenol and flavonoid contents were 1.57
mg gallic acid equivalent/g dry matter (DM) and 6.43 ug quercetin equivalent/g DM, respectively. DPPH and
ABTS radical scavenging activities were 69.2% and 43.6%, respectively. Enzyme inhibition analysis showed
51.3% inhibition of collagenase and 67.3% inhibition of elastase, minimizing collagen and elastin degradation in
damaged tissue repair. Fibroblast activity analysis revealed a 10.4% increase in cell mobility, with concen-
tration-dependent promotion, accelerating wound healing. This was attributed to increased expression of key
signaling factors for wound healing, including transforming growth factor-3, suppressor of mothers against
decapentaplegic 2, 3, , and collagen type I alpha 1 chain. These findings confirm the potential of this microalgae
extract as a functional ingredient for wound-healing cosmetics and pharmaceuticals, offering foundational data for

future therapeutic applications.



Diphlorethohydroxycarmalol (DPHC) isolated from brown

alga Ishige okamurae attenuates TNF-g-stimulated

inflammatory myopathy

Seo-Young Kim, WonWoo Lee’

Division of Practical Research, Honam National Institute of Biological Resources

Inflammation affects various organs of the human body, including skeletal muscle. Phlorotannins are natural
biologically active substances found in marine brown algae and exhibit anti-inflammatory activities. In this study,
we focused on the effects of phlorotannins on anti-inflammatory activity and skeletal muscle cell proliferation
activity to identify the protective effects on the inflammatory myopathy. First, the five species of marine brown
algal extracts dramatically inhibited nitric oxide (NO) production in lipopolysaccharide (LPS)-induced RAW
264.7 cells without toxicity at all the concentrations tested. Moreover, the extracts collected from Ishige okamurae
(I. okamurae) significantly increased cell proliferation of C2C12 myoblasts compared to the non-treated cells with
non-toxicity. In addition, as a result of finding a potential tumor necrosis factor (TNF)-¢ inhibitor that regulates the
signaling pathway of muscle degradation in /. okamurae-derived natural bioactive compounds, Diphloretho-
hydroxycarmalol (DPHC) is favorably docked to the TNF-¢ with the lowest binding energy and docking
interaction energy value. Moreover, DPHC down-regulated the mRNA expression level of pro-inflammatory
cytokines and suppressed the muscle RING-finger protein (MuRF)-1 and Muscle Atrophy F-box (MAFbx)/
Atrogin-1, which are the key protein muscle atrophy via nuclear factor-¢B (NF-£B), and mitogen-activated
protein kinase (MAPKs) signaling pathways in TNF-g-stimulated C2C12 myotubes. Therefore, it is expected that
DPHC isolated from /. okamurae would be developed as a TNF-¢ inhibitor against inflammatory myopathy.
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