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Fig. 1-1. Summary of K-POD project.
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Fig. 1-2. Flow diagram of K-POD projects
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Fig. 1-3. New marine organisms of Ross Sea
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Non-targeted metabolomic analysis in natural products

Sample Metabolite Data analysis
preparation profiling

Validation of Marker
metabolites candidates

Global metabolic profile of
biological samples

What is the global metabolic profile of a sample?

Fig. 1-4. Active substance browsing by non-targeted metabolomic
analysis
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Fig. 1-5. "Jang Bogo Station" in Ross Sea
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Fig. 1-6. Research areas of Arctic and Antarctic
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Fig. 1-7. Shaft currents and sea ice distribution in Chukchi Sea
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Fig. 1-8. Distribution of benthos in Chukchi Sea and Bering Sea
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Fig. 1-9. Beaufort Sea and ice malts in summer
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Fig. 1-10. The global ocean circulation associated with the Antarctic
Circumpolar Current
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Table 1-1. Marine animals that dominated in the Polar Sea ice.

HFS= S36l =23l
Theristus melnikovil*,
M2 -
S Tr

Cryonma tenue*

Synchaeta hyperbores*

255 -
- Synchaeta tamara*
Halectininosoma sp.*
o= . . .
Q7= Harpacticus sp.* Drescheriella blacialis*
o Tisbe furcata*
Psedocalanus sp.* Perlabidocera antarctica* / **
Zapea Q7R iy .
Calanus glaciails* Stephos longgipos* / **
FIEEZA Cyclopine gracills*
Q4= Cyclopine schneideri*

Euphausis superba**
cHHIC2 Yol / - . .
Euphausis crystallorophias**

Apherusa glaciallus** Paramoera walkeri**
Gammarus wikitzkii** Cheirmedon fougneri**
AMEH Onismus nanseni** Pongeneia antartica**
Ischyrocenus anguipes** Eusirus antarcticus**
Weyprechtia pinguis** Orchomene plebs**
Boregradus saida** , _y
&7 Pagothenia borchgrevinki**

Archogadus glacialis**

ool M BAEE F Y de-seAdA RN EAHE F(EAE 91 2008)

(7) W SN FES Zdetv2 a2tF/(Calanoid copepoda), £% F(Rotifers), <}
F(Turbellaarians), 1% (Nematodes), 2 el =& & Q2 {(Harpacticoid

copepods)$} #& I FoE T3 fWS AR HFF7F +85

g8 el 8479 dS5FIF S-St AEGSFAFd zol7F F A
5= 2 UEE Yo HigolA =4 yelde=d, gkd 489 =
7} A2A 9] deE AAScHKoubbl et al., 2011).

8 &3 sy AAWL gkt T2 YeldH, ZA A wek Aol
s vetded, 559 A5, A7 S-S, & 5
wutoh Ay o) J(Euphasia  superba)7t  $-3stH, oFE EI5v EIFUT

(Boeogadus saida)®} W sl 4-(Arctogadus galcialis)7} d-22] 7AW} W3



HAE 7MAH, G538+ WA el aLr|(Pagothenia brochgrevinkn2] -3 /v
A @ F= o)1 7)(Dissostichus mawson)7} 9-Hdt= o] glo] FETH

Aol 2 743 9Tk,

vl 223 (Ross Sea) /| F=3]
D 2l 5 d5 A B8 E A9 AAstE Av B EotA =S} nig
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Fig. 1-11. Research Stations in Ross Sea
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6 F=olME vl Wsirh A2 vz 42 Qi dFde] FHst &
A

o &
sl= Zf/(Sea birds)e} 22 Rt & TEEANA HelE AlFsFa AtkDe

Witt, 1970).
6) 229 YH FEL ZE3 5340 E g xE. o] Yo Holwe AdFA
o2 FAHE FES MEdpolynya)d FRELAF WEow sl F539

(@]
-
() 223 Aok ThFR PACYE, W, WE, W), AAGF I, 5
A

4
sfol PN FFPo| FHWT YL meb 223 Ade) AYrT, Hgs
9 JdetE B4 WskE BSsHe g0 AT /TG AT g F8

stth(Faranda et al., 2000).

(8) Z2dl= ZA dM(coastal zone)# o F% A (continental shelf zone)o.=
TEE = AYZHA 55 AR 9(Continental Shelf Coastal Zone)2-Z A (1)
oz do s AY, Q) siRel FEHsHA 2550 A= - Wl
A s Zaxell o) A EE ZEu AY, ) AFHol sio] =of Argt
Ae A9, D dAHe g FEHAKGIraldo et al., 201D.

A ESAZRE A “BRAZ)A” [ G5
(D &5 228 Bkt 7 i1 Aol ¥H|-¢-2(Cape Mobius)ollA £
o= 9F 1 km Bl 2(74° 3747 S | 164° 13.7 E)oll 7= At
(2) Hgt=rols 7l (polynya)ol AQH= Aeol2z FHel W5, i,

Aol Ada wsksh Aok ArAS FFE BUEISHE e AT 37

HAstel Al TS ATst=d wg Fasith



Fig. 1-12. Special Protected Areas Status of the Ross Sea region (a) &
Jang Bogo station (b)
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5. &=3) NFBES] 54

7v A BEHA S &4
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Table 1-2. Comparison of species numbers in benthos.
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Winogradskyella thalassicola

Psychrobacterokhotskensis
Psychrobacterjuti ——.
Psychrobacterfozii——.
Psychrobacter nivimaris —-,
Psychrobacterpsychrophilus——~
Psychrobacteraquimaris ———4
Pseudoalteromonas nigrifaciens
Pseudoalteromonas citrea
Psychromonas arctica

Shewanellalivingstonensi:

Aequorivita antarctica
Al'go qus aguimarinys

lavobacterium gellidiacus

CFB Group Flexibactertractuosus

JL High GC Gram+ Rhodococcus fascians

Glaciecola mesophia Pimelobactersimplex

.fiow GC Microbacteriumoxydans

Thiobacillus prospersd Arthrobacter sulfureus
Arthrobacter stackebrandtii
Arthrobacterglobiformis
Arthrobacteragilis

Bacillus subtilis
Bacillus cereus

Planococcus antarcticus
Bacillus vallismortis

Fig. 1-13. A variety of bacterial isolates cultured from the Antarctic
marine sediments
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Fig. 1-14. Food-web system in the continental shelf off
the Ross sea coast
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Arctic Sediments Antarctic Sediments

Fig. 1-15. Bacterial Diversity Comparison in Arctic and Antarctic
sediments
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Fig. 1-16. Antarctic Krill
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Fig. 1-17. Using of Antarctic Krill
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Fig. 1-18. Benthos of the Antarctic.
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Fig. 1-19. Antarctic fish. a) Notothenia rossii, b) Dissostichus mawsoni, c)

Cryodraco antarcticus
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(Lee et. al., 2008).
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Fig. 1-21. Marine microbial survival in Arctic sea ice.
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Fig. 1-22. Stability and activity of cold-adapted enzyme.
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Table 1-4. Comparison of activityenzymatic mutation in low-temperature.

Enzyme Organism Mutagenesis technique Changes relative to wild-type

Subtilisin Antarctic Bacillus sp. Site directed 1 amino acid change at the calcium
binding site: 2-fold greater activity
and stability

Subtilisin Antarctic Bacillus sp. Random, saturation 7 amino acid change: 3-fold activity
mutagenesis and increase at 10°C; 500-fold greater
shuffling stability at 60°C

Citrate synthase Arthrobacter sp. DS2-3R Site directed Loop insertion: reduced activity T_:

increased stability

Ribonuclease HI  Shewanella sp SIB1 Site directed 1 amino acid change: increased both the

low-temperature activity and stability
o-amylase Pseudoalteromonas Site directed Sev:.ml mutants with 1-5 am.um acid

haloplaricis ges: several maintained low
temperature activity when stabilized
Family 42 B- Antarctic Plannococcus sp. Directed evolution 4 amino acid change: 1.5-fold activity
galactosidase increase at 18°C; no change in stability
Chitinase Antarctic Arthrobacter sp. Site directed Point mutations: no direct relationship
TAD20 between stability and low-temperature
activity
Serine alkaline Antarctic Shewanella sp. Site directed 1 amino acid change: increase in catalytic
protease efficiency and stability
Family 2 §- Antarctic Arthrobacter sp. SB Site directed and 2 amino acid change: 2.5-fold activity

galactosidase saturation increase at 15°C: no change in stability




(3) FA Aol At A3 = AT ALNNE BHL YEhlE A
LEAR TR A W AR wee Yo, 4 24e sha Yok
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Table 1-5. Case Study on low temperature enzymes from Polar region.

Organism source

Targeted cellular constituent Selected findings

Antarctic Bacterium, Cytophaga
sp KUC-1

Vali Amino acid residues implicated in
aline
conformational flexibility for cold
dehydrogenase o
activity

Icelandic Bacterium strain PA-43

Alanine, malate
dehydrogenase | Typical cold-active enzyme traits

S

Arctic Bacterium, Colwellia
psychrerythraea strain 34H

Leucine . -
. ) Lowest temperature for optimal activity
amino-peptidas
of an extracellular protease
e

Antarctic Bacterium P.

Plasmid pMtBL, | First recombinant protein production in

strain Fi:7

haloplanktis TAC125 -amylase an Antarctic host
Antarctic Bacterium Arthrobacter . Cold activity on both dissolved and
Chitinases )
sp. TAD20 particulate substrate
Antarctic Bacterium Vibrio sp . Cold activity faithfully expressed in E.
Chitinase

coli, doubled by Ca2+

Antarctic Bacterium P.
haloplanktis ANT/505

First pectate lyases characterized from
Pectate lyase . .
cold-adapted marine bacteria

Antarctic Archaeon
Methanococcoides burtonii

Elongation Cold-active traits of overproduction,
factor 2 greater affinity for GTP, and
proteins stabilization by the ribosome

Arctic Bacterium, C.
psychrerythraea strain 34H

Amino acid substitutions important to
cold adaptation, strain 34H based on
Whole genome | comparative analyses of first

psychrophilic genome with mesophilic

genomes
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Fig. 1-23. Sequential signaling by lipid molecules.
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7.

10.

11.

12.

g LTMS (Long-term Monitoring and Survey) 7] RUE Y @ #= z 2
e HxE 9t o, sHAYAEHE SHSE MY AETYE =
AHCensus of Marine Life)E AAlste] d5afol A48t AT dHS B
vt on, AP A= ER/Y Bl 7AS Ad A AAMFTE

A7E Frhsta k.

W7ol = “ZA) FA ¢ S(PY, International Polar Year)” A9 ¥dsto =
SCAR-MarBIN (SCAR-Marine Biodiversity Information Network) ¥&€& 3
o MA Z=e] HsAEo] Bk E5 g S AETdE FEE Y

19863 58] oF 551 ofF 9] A8 FEEF NC(=FHLA T4, www.ncinih.gov)
E FFoE W AFY HYHE FAl FEE W& TS EEHANEES
AAetar o, nj=re] A<k AFSl Lilly group, Corey group, Merck 5ol A
T AdES ol 8% A AEZ A Qe waka], - B2

NI =2 FE2& F8&S AT 2 F50] AlFsithAl 3 A, 2010).
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Table 2-1. Natural extracts relevant research status of each research institution.
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Fig. 2-1. Patents and patent registration status by country of living
marine resources.
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Table 2-2. Commercialization of enzymes produced by Novozymes.

=
H

Trade NMames

| Source organism

| Manufacturer

Alkaline proteases’ subtil

Alclase
Savinase
Esporass
Liguanase
Evarlasa
Owvozyme
Polarzyma
Maxacal
Maxatasa
Opticlean
Optimase
Protesol
Alkaline protaase “Wwxi™
Proleathar

Bacillus fehaniformis
Alkalophilic Bacillus sp.
Alkalophilic Bacillus sp.

Alkalophilic Bacillus sp.
Alkalophilic Bacillus sp.
Alkalophilic Bacillus sp.
Alkalophilic Bagllus sp.
Alkalophilic Bacillus sp.
Alkalophilic Bacillus sp.
Alkalophilic Baglus sp.

Movo Nordisk , Denmark

Mowvo Nordisk, Denmark

Mowvo Mordisk, Danmark

Mowvo Nordisk, Deanmark

Mowvo Nordisk, Denmark

Mowvo Mordisk, Denmark

Movo Nordisk, Denmark

Gist-brocadaes, Delft, The Matharlands
Gist-brocadas, Dalft, Tha Matharlands
Solay Enzymas GmbH, Hannover, Germany
Solvay Germany

Advanced Biochemicals Ltd., Thane, India
Wuxi Syndar Bioproducars Lid., China
Amano Phamaceuticals Litd., Magoya, Japan

Proteass P Aspargiius sp. Amanao, Japan
Durazym Protein enginaered variant of Savinass Meovo Nordisk, Denmark
Bleach-rasistant, protein engineered variant of
vtk e alkalophilic Sacils sp. Eovay, Earmany
Recombinant arzyme donor Bacillus lenfus :

Purafact Exprossad in Bacillus sp. Ganancor Intemational Inc., Rochastar, USA
Amylases
BAN Bagillus amyloliquefaciens Recombinani enzyme | Movo Nordisk, Denmark
Tormamyl E;:-nc-r— Humicola sp. Exprassad in Aspergilus Novo Nordisk. Denmark
Stainzyme Movo Nordisk, Denmark
Duramyl Movo Nordisk, Denmark
Mancamyl Alkalophilic Bacillus sp. Gist-brocades, Dalft, The Metharlands
Solvay amylass Tharmostable Bacillus lichaniformis Solay, Germany
Lipases

s Recombinant anzyme Donor-Humicola ;
Lipclase lanuginosa Expressad in Aspargillus oryzas hiouc Nordisc Lemmark

; Racombinant anzyma Donor-Pseudomonas
Eimnabed mendocina Exprassed in Bacilus sp. Ginagicol, IS
Lipofast MA Advanced Biochemicals, India
Cellul
Calluzyme Humicola insolens Mowvo Nordisk, Denmark
Endolasa Mowvo Mordisk, Denmark
Mannanase
Mannaway Mowvo Nordisk, Denmark

{Movozyme report, 2006; Kumar et al, 1998).
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Fig. 2-3. Present state of polar, biological resources-related patents.
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Fig. 3-2. Research system of K-POD project.
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Anti-inflammatory effect of
neoechinulin A from the marine
fungus Eurotium sp. SF-5989
ols4d 2 18(11) =
2013 through the suppression of 28+ 2 12 QEFE 2 12 Molecules =2 SCI
201 13245-13259
NF-k B and p38 MAPK pathways in
| ipopolysaccharide-stimulated
RAW264 .7 macrophages
Expression profile analysis of
antioxidative stress and
deve lopmental pathway genes in 92 (9):
2013 250! EgE 2 591 Ol A Chemosphere =2| SCI
the manganese-exposed 1214-1223
intertidal copepod Tigriopus
japonicus with 6K oligochip
Comparative
Role of crustacean Biochemistry
hyperglycemic hormone (CHH) in and
158 (3):
2013 the environmental 2 20| &Y 2 32 Ol TH & Physiology =2 SCI
134-141
stressor-exposed intertidal Part C:
copepod Tigriopus japonicus Toxicology &
Pharmacology
Transcriptional profiles of
Rel/NF-k , inhibitor of NF-k
(Ik), and
Deve lopmenta
| ipopolysacchar i de—induced
| &
2013 TNF-aactor (LITAF) in the 2 &0l &Y 2 1¢ Ol & 42 229-239 =2 SCI
Comparative
lipopolysaccharide (LPS) and
Immunology,
two Vibrio sp.-exposed
intertidal copepod, Tigriopus
japonicus
Lobarstin Enhances
Anticancer 33
2013 Chemosensitivity in Human PAERES| Hsl& THA 2 49 =229 SCI
Research 5445-5452
Glioblastoma T98G Cells
B -Naphthoflavone Induces
Oxidative Stress in the Environmenta 30(3)
2015 (o] PARS] [o]PARS] 0lg0l 2 49! =2 SCl
Intertidal Copepod, Tigriopus | Toxicology 332-942
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Transcriptional profiles of
Rel/NF-jB, inhibitor of NF-jB
(1jB), and
Developmental
| ipopolysacchar i de—induced
and
2014 TNF-a factor (LITAF) in the 2 &0l (o] PARS] & 2 192! 42 =2 SCI
Comparative
lipopolysaccharide (LPS) and
Immunology
two Vibrio sp.-exposed
intertidal copepod, Tigriopus
japonicus
A new approach for discovering
cold-active enzymes in a cell Biotechnology 36(3) :
2014 B B grot= 2 29 =2 SCI
mixture of pure-cultured Letters 567-573
bacteria
A New Sulfonic Acid derivative,
(Z)-4-Methylundeca-1,9-diene-6-
sulfonic acid, Isolated from the Archives of (8)
37(8) :
2014 Cold Water Sea Urchin Inhibits ols4d 2 1e A 2| 12! D201 2 401 Pharmacal =2 SCI
983-991
Inflammatory Responses through Research
JNK/p38 MAPK and NF-kB
Inactivation in RAW 264.7
Transcriptome information of
the Arctic green sea urchin and Polar 37
2014 (O]PAURS] olx & 220/ 2 4¥ =2 SCI
its use in environmental Biology 1133-1144
moni toring
Characterization and a point
mutational approach of a
Biotechnol ogy 36(6) :
2014 psychrophilic lipase from an 2ot 248t 2435 2 49 =229 SCI
Letters 1295-1302
arctic bacterium, Bacillus
pumi lus
Fish and
Immune gene discovery in the 36 (1) :
2014 [o]PARS] [o]PARS] 220/ 2 3¢ Shel Ifish =2l SCI
crucian carp Carassius auratus 240-251
Immunology
Metabolomics approach for the
Journal of
discrimination of raw and
Pharmaceut ic
steamed Gastrodia elata using 94
2014 M olss 2UE 2 62! al and =2 SCI
liquid chromatography 132-138
Biomedical
quadrupole time-of-flight mass
Analysis
spectrometry
Gamma rays induce DNA damage
and oxidative stress associated
_ Aquatic 152 :
2014 with impaired growth and St8E [PARS] HAeXl 2 62! =229 SCI
Toxicology 264-272
reproduction in the copepod
Tigriopus japonicus
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Identification of three
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Comparative
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transcriptional responses to 36-44
PhysiologyPa
environmental
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stressor—triggered population
growth retardation
Steroids from the cold water
starfish Ctenodiscus crispatus Bul letin of
with cytotoxic and apoptotic Tran Hong the Korean 35(8):
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effects on human hepatocel lular Quang Chemical 2335-2341
carcinoma and glioblastoma Society
cells
Genome-wide identification of
whole ATP-binding cassette
BMC 15:
2014 (ABC) transporters in the &Y []PARS] 220l 2 19 =2 SCI
Genomics 651-665
intertidal copepod Tigriopus
japonicus
Dose- and time-dependent
expression of aryl hydrocarbon
receptor (AhR) and aryl
hydrocarbon receptor nuclear 120 :
2014 250! Ol TH A OlTHe 2 3% Chemosphere =2| SCI
translocator (ARNT)in PCB-, 398-406
B[a]P-, and TBT-exposed
intertidal copepod Tigriopus
japonicus
Identification of proteolytic
bacteria from the Arctic
Journal of 52:
2014 Chukchi sea expedition cruise 9ot B 0lZ0l 2 6¥% = SCIE
Microbiology 825-833
and characterization of
cold-active protease
Sublethal gamma irradiation
affects reproductive impairment
andelevates antioxidant enzyme Aquatic 155
2014 st8 = [o]PARS] 22X 2 3% =2 SCI
and DNA repair activities in Toxicology 101-109
themonogonont rotifer
Brachionus Kkoreanus
Anti-Inflammatory Effect of
Methylpenicinoline from a
Marine Isolate of Penicillium
sp (SF-5995): Inhibition of 19(11) =
2014 4sE QEEL 12 DAL 9 401 Molecules =2 SCI

NF-kappa B and MAPK Pathways in
Lipopolysacchar ide-Induced
RAW264 .7 Macrophages and BV2

Microglia
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Anti-neuroinflammatory effect
of aurantiamide acetate from
the marine fungus Aspergillus Internationa )
23(2) :
2014 sp SF-5921: Inhibition of EX==2 1e HEQ 10 232 30 | Immuno =2 SCI
568-574
NF-kappa B and MAPK pathways in phamaco logy
| ipopolysacchar i de—induced
mouse BV2 microglial cells
Tanzawaic acid derivatives from
Bioorganic
a marine isolate of Penicillium
Tran Hong 2SEQEA & Medicinal 24(24) :
2014 sp (SF-6013) with HEQ 10 =2 SCI
Quang®?l 19! 2l 62! Chemistry 5787-5791
anti-inflammatory and PTP1B
Letters
inhibitory activities
Inhibitory Effects of
Benzaldehyde Derivatives from
the Marine Fungus Eurotium sp Internationa
SF-5989 on Inflammatory | Journal Of 15(12)
2014 28 2l 201 A 2| 12! DA 2 30 =2 SCI
Mediators via the Induction of Molecular 23749-23765
Heme Oxygenase-1 in Sciences
Lipopolysaccharide-Stimulated
RAW264 .7 Macrophages
Enhancing extracel lular
Preparative
lipolytic enzyme production in
Biochemistry
an Arctic bacter ium, 45(4)
2015 243 SHNIE S0t 2l 4% and =2 SCI
Psychrobacter sp. ArcL13, by 348-364
Biotechnolog
using statistical optimization
y
and fed-batch fermentation
Inhibitory effects of biocides
Comparative
on transcription and protein
Biochemistry
activity of 167 :
2015 o8 2 198 oItHe 2 198 FEd 2 19 and =2 SCI
acetylchol inesterase in the 147-156
Physiology
intertidal copepod Tigriopus
Part C
japonicus
Dose- and time-dependent
expression of aryl hydrocarbon
receptor (AhR) and aryl
hydrocarbon receptor nuclear 120 :
2015 220l 2 1% OItHa 2 198 20 2 2% Chemosphere =2 SCI
translocator (ARNT) in PCB-, 398-406
B[a]P-, and TBT-exposed
intertidal copepod Tigriopus
japonicus
Emerging roles of the Pharmacology
147 :
2015 y -secretase-notch axis in Yi-Lin Cheng S El=el 2 20 & =2 SCI
80-90

inflammation

Therapeutics
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Ramalin inhibits VCAM-1
expression and adhesion of BioscienceBi
monocyte to vascular smooth otechnology 79(4) :
2015 9=z HAS dyst 2 2¢ =2 SCl
muscle cells through MAPK and and 539-552
PADI4-dependent NF-kB and AP-1 Biochemistry
pathways
Functional Identification of
OphR, an IcIR family
Indian
transcriptional regulator 55(3) :
2015 Pl 23¢ Al 9 29 Journal of =2 SCIE
involved in the regulation of 313-318
Microbiology
the phthalate catabolic operon
in Rhodococcus sp. strain DK17
Developmental retardation,
reduced fecundity, and
modu lated
expression of the defensome in Aquatic 165 :
2015 st8E 2 12! (O]PARS] 0|21 2 20l =2 SCl
the intertidal copepod Toxicology 136-143
Tigriopus
japonicus exposed to BDE-47 and
PFOS
Chemical constituents isolated
from the Mongolian medicinal
plant Bioorganic &
Sophora alopecuroides L. and Sunita Basnet Medicinal 25(16) :
2015 2 olss =2 SCl
their inhibitory effects on 2| 491 Chemistry 3314-3318
LPS-induced Letters
nitric oxide production in RAW
264.7 macrophages
Biochemical
Structural basis for the
and
ligand-binding specificity of
Biophysical 465(1) -
2015 fatty acid-binding proteins 0| &< 24 2 10l 28 2 72l =229 SCI
Resear ch 12-18
(pFABP4 and pFABP5) in gentoo
Communicatio
penguin
ns
Significance of adverse outcome
Journal of
pathways in biomarker—based 3591)
2015 olds 2 12! [o]PARS] J2X 2/ 18l | Environmenta =2 SCIE
environmental risk assessment 115-127
| Sciences
in aquatic organisms
Determination of the absolute
Bioorganic &
configuration of chaetoviridins Tawanun
Leng Chee Medicinal 25(21)
2015 and other bioactive azaphilones 225 Sripisut 2l =2 SCI
Chang Chemistry 4719-4723
from the endophytic fungus 70!
Letters
Chaetomium globosum
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Spiroindole Alkaloids and
Spiroditerpenoids from Journal of
78(11)
2015 Aspergil lus duricaul is and HAMS gtag 2 10l Mgal 2 591 Natural =2 SCI
2572-2579
Their Potential Neuroprotective Products
Effects
Dihydroisocoumar in Derivatives
from Marine-Derived Fungal
Journal of
Isolates and Their Nguyen Thi 2l 78(12)
2015 23 2 1¢ EHE 2 1¢ Natural =2 SCI
Anti-inflammatory Effects in 60! 2948-2955
Product
Lipopolysacchar ide-Induced BV2
Microglia
Inhibition of VCAM-1 expression
on mouse vascular smooth muscle Archives of 1
39(1) :
2016 cells by lobastin via oldet 2 12 HA&s 2 12 AFsSH 2 121 Pharmacal =2 SCI
83-93
downregulation of p38, ERK 1/2 Resear ch
and NF-kB signaling pathways
Enhanced production of protease
by Pseudoalteromonas arctica Preparative
PAMC 21717 via statistical Biochemistry 46(4) :
2016 ERES Lyst 9518 2 3¢ =2 SCl
optimization of mineral and 328-335
components and fed-batch Biotechnology
fermentation
Ramalin-mediated apoptosis is
enhanced by autophagy Phytotherapy 30(3)
2016 ol2ad 2 1l HAS dyst 2 1e =2 SCl
inhibition in human breast Resear ch 426-438
cancer cells
Lobaric Acid Inhibits VCAM-1
Expression in TNF-a-Stimulated Biomolecules 1
24(1)
2016 Vascular Smooth Muscle Cells H0l= HAS AFE 2 10! & = SCIE
25-32
via Modulation of NF-kB and Therapeutics
MAPK Signaling Pathways
Effects of multi-walled carbon
nanotube (MWCNT) on antioxidant
depletion, the ERK signaling Aquatic 171 @
2016 old= [o]PARS] 2K 2 50 =2 SCl
pathway, and copper Toxicology 9-19
bioavailability in the copepod
(Tigriopus japonicus)
Identification and molecular
characterization of nitric
577(1) ¢
2016 oxide synthase (NOS) gene in &Y 2 12 olTHAe 2 12 ME=2 2 121 Gene =2 SCI
47-54
the intertidal copepod
Tigriopus japonicus
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Cryoprotective Properties and
Preliminary Characterization of Preparative
Exopolysacchar ide (P-ArcPo 15) Biochemistry 46(3) :
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Produced by the Arctic and 261-266
Bacter ium Pseudoal teromonas Biotechnology
elyakovii ArcPo 15.
Anti-Inflammatory and
Cytoprotective Effects of
TMC-256C1 from Mar ine-Der ived
Fungus Aspergillus sp. SF-6354 Int J 17(4) :
2016 4sE s d &35 2l 5¢ =2 SCIE
via up—Regulation of Heme Mol Sci 529-
Oxygenase-1 in Murine
Hippocampal and Microglial Cell
Lines
Identification of Hox genes and
Rearrangements Within the J Exp Zool
326(2) :
2016 Single Homeobox (Hox) Cluster 25]== Ol A 220 2 39! Part B =2| SCI
105-109
(192.8 kb) of the Cyclopoid Mol Dev Evol
Copepod (Paracyclopina nana)
Acute toxicity of gamma 00l
— Bul'l Environ
2016 radiation to the monogonont A2 Ol XHA S8 & 2 39! 10.1007/s0012 =29 SCI
Contam Toxicol
rotifer Brachionus koreanus 8-016-1843-2
Adverse effects, expression of
the BK-CYP3045C1 gene, and
DOl :
activation of the ERK signaling Environ Sci
2016 22X 2 1e Ol xH & Zalel 2 7¢ 10.1021/acs.e =2 SCI
pathway in the water Technol
st .6b01306
accommodated fraction-exposed
rodi fer
De novo assembly and annotation http://dx.doi
of the Antarctic copepod B .org/10.1016/
2016 238 2 192! Ol XH & st & 2 3¢ Mar Genomics =2 SCIE
(Tigriopus kingsejongensis) j.margen.2016
transcriptome .04.009
Anti-inflammatory and Quinone DOl :
Journal of
Reductase Inducing Compounds 10.1021/acs. j
2016 293 Leng Chee Chang | 22d 2| 6Y Natural =2 SCI
from Fermented Noni (Mor inda natprod.5b009
Products
citrifolia) Juice Exudates 70
A Novel Cold-Active Lipase from
00l
Psychrobacter sp. ArcL13: Gene Korean Journal
_ _ http://dx.doi
2016 Identification, Expression in =2 =8 =48 2 2% of = -
.org/10.7845/
E. coli, Refolding, and Microbiology
kjm.2016.6029
Characterization
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2014.04.28 HYEIl 2 3% Exper imental biology =2/83|
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the MAPKs pathway in 3T3-L1 preadipocyte
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