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Basic bioactivities (antioxidant, anti-inflammatory, antibacterial, anticancer, antiviral) were
o

investigated from 370 strains of marine bacteria, fungi, and microalgae obtained from
various marine environmental regions in Korea, and the activity results were obtained at

the collection site, isolation source, and species level was compared. In the case of marine
bacteria, strains belonging to the generally useful genera Streptomyces and Bacillus were
observed to have particularly strong efficacy and useful resources were mainly isolated
from marine sediments. In the case of marine fungi and microalgae, results showing strong
species-specific activity were confirmed, and results showing efficacy-specific activity were
also obtained. Based on these results, it is a research result that can facilitate priority access
as a strategic material for industrial revitalization and the establishment of a strategy to
secure resources based on usefulness when conducting research on chemicals that are
selectively effective against specific diseases or when conducting resource-based research.
In addition, we believe that by using these results as material for sale through the Marine
BioBank (MBB), academia and industry can use them to help accelerate the revitalization

of the marine bio industry.
Keywords: Marine bacteria(Si 2FAl), Marine fungi(si2F), Marine microalgae(
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SFRHAFEEOf 0.85%
HE AZE 085% &2
Z 107~ 10*Z 3|M8}0] ZoBell THHEIXI(5 g peptone, 1 g
yeast extract, 0.01g FePO, and 1.5% agar per liter of 20% distilled
water and 80% aged seawater, Kwon et al, 2014)0| =23 =
25°COIM 3~5% SOt BISSIQACE B = M 2 5 HEfS

H EMO| mat oY Z2ZL(colony)2

> 91% 1o
[0 O
o 1
o

_?_I.

et
>t

S
2
A

#5l0 Marine agar

2216 SHHHYX|(MA, Difco)0l =2t = &%= HIYHE LS Wt
x| 2~3%| AC§ BiLSto] == RE[SIULE &=+ 2E|E dFE
20% (v/v) =EIMES 0|83+0] -80°COf| HESIAULE

AR Fe sl EIHE SHEF SHLFSEHIXE, 15 §) &
Chst SiAAIRZRE 22[5HRICE si2 42 045 pm 2 E
B O0[AR)E 0|83t0] si+=5 HE =, TxE 7=

=
820t HEE &2|HiX|(3%2] Nacl, 0.01% ampicillin, 0.01%
streptomycin sulfate?t &7 %l ZHAIZ =2 K| (potato dextrose
agar, PDA; BD)OI| X|&f = 20°CO| A 7~14 7t BYLSIRICE. E|HE
ol 42 205 g9 EIHEE 5 mL B B+
100 uLE 22|8iX[0| =35I 20°CoM 7~14Y
HxFe BETE 2~38 ME £ 4 1x1 m
2HiX|0| =21 20°CO A 7~14Q7F HYQSHRIC.
HEFSE(AS M 52 UEE 22 X 245t
ol 108 &ASt =, O] = 100 uLE E2(|HiX|of =2}
M 7~1427 BILSIATE ZE[HIX|O|A X2t Z72l 2
b

22 GAEEY SHHEiR|Of =20 =40t BiEHE

o =
M2 =2 0|
7t

HH 25t

30
[l

]
)
hu
A
m
4 o AT I ofy

Jn oM

TER] AlCH B SHRUCE == 22[F 77 HiYHE 20% V)
S2IMES 085t0] -80°Cof| EESHULCE

SAOHZEFE Aol RE 2 2H ZUHZ 0|8
Sto] SR SHUCE MK ZEE si=A|E 50 mLE 2,000 x gollA
27 gME2| ot 0|3 MEW 4 mLE M5 TEE 0|83l0
QoMEH mat s2| 1, Fotle HEAS & B0 1.5%2

Bactor agar?t Z&t=l BG-11 S F/2 SHME{X|Of 100 uLlE 1=H
S8t 25°COM 60 pmol m? s79] ZEE &F7| o] 20

7t B YstRen, ojF FME OJMER H2hcolony)E St
0f 32| BtE =QSLO] HiE2|of HEoZLH AW 22[A7
2 OMZF HYHE HEHOR ESHAULCE 0|F 25 cm? Cell
Culture Flask (SPL Life Sciences, CHEH2I=)0]| 25 mLo| & 8o 2
OMZ=RE 22 BG-11 & F2 HiX|off B3B3 ¢l2t S
o= | 5tof HiLKE BESHAULCE

o =

HR3|-aed - otsfo| . ochY - Eh Rl O| X S - 2B X
e =R = S R =D R S Ko I [ S
2. siEM#, 2 &/, OMZRe| 57 8
LM T2 MA SHEEIX|OA == B2[E 2 #Fe| ZELUE
10 mM TE 84 100 ulol €0 95°COlN 58 S EX2| =
10 uLol AlZ, 16S rRNA SEZL 27f (5'-AGAGTTTGATCMTGGC-
TCAG-3)2} 1492R (5'-TACGGYTACCTTGTTACGACTT-3") Z2}0|H et

FHX ZZ Premix (Enzymomics, Korea)& Z8t6t0) 2L PCR
(Colony PCR)2 =#SIRACE PCR AE2 ExoSAP-IT PCR product
Cleanup Reagent (Thermo FishenS A&t HH| F, @7|AM L&
M7|(Applied Biosystems 3730XL)E O|-83t0] &AI5IQUCE 2t =
Z9| 16S rRNA FHAH H7|ME2 EzBioCloud (ezbiocloud.net/
identify)2t NCBI (https://blast.ncbi.nlm.nih.gov/Blast.cgi) Cil O] E{H]

O|A BLAST BME &8l #F #FE1 4882 Hwsto 7+%
oot 59 F7IMES HOlIRICE 2 #F0M ZolE 2F
Z9| FI7|MYE2 MEGA X software (Kumar et al, 2018)E 0|&
5t0| A &4(phylogenetic tree)S 121 ASEF3HE 2M 2 S
SHBI UL

YFFE 20 mLe ZAEE K| (potato dextrose broth,

PDB; BD)OIA 28°C, 150 rpm Z=ACZ 3YUZ Hi¥S ol FA

HE =2stUCt 7|E 230N HMAIH Sgol wat FArLS
0|83t ZAK|E 248t = phenol: chloroformisoamyl alcohol

(25:24:1; Sigma-Aldrichy2 0|-835t0] gDNAE & &UCHChung et
al, 2019). #F ¥ 2 actin (ACT-512F 5'-ATGTGCAAGGCCGGTTTC-
GC-3'/ACT-783R: 5'-TACGAGTCCTTCTGGCCCAT-3"), B-tubulin (bt2a:
5'-GGTAACCAAATCGGTGCTGCTTTC-3/bt2b: 5'-ACCCTCAGTGTAGT-
GACCCTTGGC-3'), calmodulin (CF1: 5-GCCGACTCTTTGACYGARGAR-
3/CF4: 5'-TTTYTGCATCATRAGYTGGAC-3), tef-1at (EF1: (5'-ATGGG-
TAAGGARGACAAGAC-3'/EF2: 5'-GGARGTACCAGTRATCATGTT-3), ITS
(ITS1: 5'-TCCGTAGGTGAACCTGCG-3'/ITS4: 5'-TCCTCCGCTTATTGA-
TATGC-3"), gpd (gpd1: 5'-CAACGGCTTCGGTCGCATTG-3'/gpd2: 5'-
GCCAAGCAGTTGGTTGTGC-3"), LSU (LROR: 5'-ACCCGCTGAACTTAA-
GC-3'/LR5: 5'-TCCTGAGGGAAACTTCG-3) RHAL Z2t0|HE AR
5t0f PCRE ATt & [T} OAHL| FI7|MES &HSIY HlE
2MS HAISIACL

AELTE

Lugol's solution (v/v)2E 1FSAU2M, Slide glassOll Hi
£33t = Cover glass2 11 Olympus BX50 (Olympus,
0|83t0] o0y E4E ALt 0|2 DME=RS AssE
ot el #F EE 18S rRNA (Euk-A: 5'-CTGGTTGATC-
CTGCCAGT-3")/Euk-B: 5'-GATCCTTCYGCAGGTTCACCTAC-3"), 16S
rRNA (BAC-16S-1492f2: 5'-AGAGTTTGAWCMTGGCTCAG-3'/BAC-
16S-1492r2: 5'-GYTACCTTGTTACGACTT-3'), rbcL (RYf2-CHL-PL-0001f:

5'-ATGGYWCCDCAAACWGAAAC-3')/YRr2-CHL-PL-1375r: 5'-TTRAT-
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1 T,

o T HIYOIM 1L

T 59| ethyl acetate

|Z1E O|&83l0] Z%i5to]

S57|8 0|83}

& 87|10 Eot
-80°COf| A EE*OP?‘XEF

SHADIMZ RO A L0} T HILS 2ol DIMEF B

ol
X &7 AR 1 L 22| Edenmeyer flaskS 0| &310] &

2d

718 FYUBH, 60 pmol m? s12| &M LED Ye I35+ 25°C
oM LS st On, 0] 20 L #2of EHdlM(panel) &
= Z8(column)d &4 ZHS7|(PhotoBioReactor, PBR)E 0| &5}
o X7 &= 10*~ 10° cells mL1°| SEE N5t St
ZUOM 10~2027t HIYS TIHSHAILE 0|= 5000 rpmOAf &
HEZE S MZE 23tRien, sZ3dx Z 9f 1 gof sig
St= OJMEF HO|ROAE 1 L2| 70% OfEhE(ethanol)2 0|85t
o 2

FESIUL, HYSH7IE 018310 553 FE= 2 &
o

B0t -80°COIA H2HSIRACE.

N
2

4. J|xde|gd(Eutel, 2, 2w, 2, 2ol
A) ZAb

L 37052 FEES Mo Z 7|2 MajedS TARH| {3t
o gAtgl Mo 2 22-diphenyl-1-picryl-hydrazyl-hydrate (DPPH)
@t 2,2'-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid (ABTS) 2}
Ozt 2H &6 TAIRt RAW264.7 macrophageS 0|23t reactive
oxygen species (ROS) 271 55 ZAISIAUL AT Moz
nitric oxide (NO) M K| % b prostaglandin E; (PGE;) 4-d
°*X1| BES ZAGIRICE Sned HECZE 672 HAY M

0| CHBHO] minimum inhibitory concentration (MIQ)S AlA|SHS
Ef. oL 252 st 7702 LAMI=O)| Chsto] LAMIE HE A
RES TARIRAL, 352 HIO|RAS YLz dHo|Hx 25
2 ZRAISIQICE XtAEE 2 dalgd AUy 2 offet 2ot
4.1. 43t 25 =4

SHALSL B o2 DPPH, ABTS EICIZ 47 &5 XAQF Al
M|Z(macrophage)E 0|&¢t ROS 24 258
assay= Blois &% H(Blois, 1958)2 & 3I0]

FEILi2tof A =S SO Y=

FOMZRO| et 7|=d2l2y A+ 139

P}

SIRALE LI ETE a-tocopherol, Trolox, ascorbic acid2 di-
methyl sulfoxide (DMSO)0Il &3HAIA 20 ug mL'9| ==& Kz|

St 370529 FEE2 25, 50, 100, 200, 400 pg mL'2| SEE X

2zt = 96-well platedf M= &= A CHEZE 2H2F 100 pL
M EF 2, 2 wellof 0.15 mM DPPH 100 pL¥ &30 24
oM 3027t A20A BHS Z, microplate reader?|E 0|83}0]
517 nmO| A SEEE ZYSIRUCE DPPH 2iC|Z A7 &5 ALt
A2 ofzfiet Zrt

2

(1-FEE X EIE(O D) at/%é; CYZ=T(OD) 24} < 100

ABTS M2 Re et al2| HHUHO| [t SESEIACHRe et al,
1999). FYUETE o-tocopherol2 dimethyl sulfoxide (DMSO)
of 83HAIA 40 pg mL'e| s=& X2|SIRICt 370F2| =&
2 25, 50, 100, 200, 400 ug mL'e| =2 XN2[SIAUC}. 96-well
plated]| M=t F=2E U IETS 242 100 p¥ 23 F, 2
we||01| ABTS 100 pL® EF5t0 LAO|AM 3022t &20A gt
=, microplater reader”| £ O|&3t0] 734 nmOiA S&EE &

SHRICE ABTS ZIC|Z A7 Bs AAHAI2 ofzfet 2L

ABTS 2IC|Z A7 BS5(%) =
©

(1-FZ£2 M2lTOD) H/S¥HETOD) gh)) < 100

RAW 264.7 macrophageE 0|83t 244t R0S) A7 HY
2 CCK-8 assayE &0%10] MZ dEES MX ZQIstAUrt. &
CH=72 a-tocopherolZ dimethyl sulfoxide (DMSO)0 B3l A
40 ug mL'e| SEE X2|5HRACH $§%8 50 pg mL'9| =2
HEIB'P Ct. Lipopolysaccharide (LPS)E SF40 S3AIH M=
<, DMEM H{X[0f S| M3IRACt. M= %%%% flet LPS XMz 5
£ pg mL'22 SHRACE 96-well plated| RAW 264.7 macrophage
€ 3X10° cells mL'2 100 pl¥ 2F 2, 24A|17F SOt HjYSHR
C}. HiQHHX]= 10% FBS7H Z&HEl DMEM HiX|QF & 37°C CO;
5% HIZ|0IAM BHLSERACE MZE HIQFHHX| MAH = AMZ2 HIX|
80 pL2t FE= 10 LE 2F =, CHAl 3022 22 T Y
& 2, 2 wello] ®ZESH LPSE 10 pL 2FSHACE 0| S4rH
=2 HYX| 10 LE 2FSIAULCE 24417t CRA] HHQF =, 2} wellOf
CCK-8 A|F 10 pLY 2F Z, 2AI2H BH33 &, microplate reader
18310 450 nmOlA| SEEE FFSIACL MZ SEF AU
tejet 2o,

il

B oo

rlo ﬂJlHJ

0]
0

Mz YEE%) =

(=2 NM2|Z0D) 3H/LPS M2|Z0D) 3h x 100

MZ Ljf ROS 2H &&2 dichlorodihydrofluorescein-diacetate
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(DCFH-DA) assayE &5t =5t AHUET2 a-tocopherol
2 dimethyl sulfoxide (DMSO)Ml 3HAI7{ 40 ug mL'e| &2
Ha[stALt FES2 10, 25, 50, 100 ug mL'9| 52 H2[5tY
Ch LPSE S&7=0 83iA7 MZ £, DMEM HiX|Of 3435104,
HE| sE= 1 pyg mL'2E SHRACE 96-well plated RAW 264.7
macrophageS 3 X 10° cells mL'2 100 LY BF Z, 24A12t &
O B SHRICE. BYFHYX| = 10% FBS7H ZBHEl DMEM HiX| 2t 2
= 37°C CO, 5% HIYZI0IA BHYSHRICE MZ HIQHHX| HAH =
MZ2 HiX|(5 uM CM-H,DCFHDA E%h 80 pl 2F = 3027t

BRUSHRALE 2 wellofl HZSH FESS 10 Ll 3 F, CHA|
3027t 242 ZAOAM B USHRACE 2 wellofl K= LPSE 10 L
M| o

SRS HUETL U 10 uL 25 S 24A[2F THA| seset

ROS &M BE5(%) =
(1-(EZEE& N2|20D) 44/LPS H2|TOD) %4 x 100

M
~

o2
1194
or
AT

4.2. k=]
LPSE 0|83t0] HES FLAIZ] RAW 264.7 macrophage0i|Af
o YMB}E A(nitric oxide, NO) M3l &1} Prostaglandin E;

SLo d o1
ass 243t

.

(PGEy) M3 22 ZHESHRACL NO2L PGE, Xdf
7| %M RAW 264.7 macrophageO| M| MESMH2 N Al
DCFH-DA assay T, MZ=4 Hgu 22 YYo= FHBUCL
NO M3 25 242 12-well plated] RAW 264.7 macrophage
£ 3x10° cells mL'E 1 mL¥ &F 7, 24417t S0 H{ LS
C. HiFEHRI= 10% FBSZh ZEHEl DMEM HiX|2H 2= 37°C
CO, 5% HIY7Z|OfA HYLSHRICE M= BIYHIX| HAH = 22
BiX| 800 uLet FEE(10, 25, 50, 100 yg mL)S 100 UL 25
2, 302t 22 ZU0M BILSHRACE 2 wellof M= LPSE
100 pl¥ 2FESUET2 HIX[ 100 pL =F) F 24A[ZF CHA|
et 2O 2} well L MIZ HiYY 3] = 15 mL tubell] 25
SERACE 13,000 rppmOiA 122 4°CoIM JAZEE =8 F, M2
2 1.5 mL tubedf 45 900 yLE 2|=SHRALE Nitrite standard=
N-(1-napthyl) ethylenediamine dihydrochloride®} sulfanillic acid
11 (vvE 2310 DMSO A7 FIZSHALE 150 pL nitrite
standard®@t MIZE H{LEA 150 pLof| 22t ZF 130 plet Griess
=30t 3027t H20|M EFHSAIZACE Fluores-

T'_‘—rol'_Tl_
0|23}0] 548 nmOjA SZEE =X

P

0x

reagent 20 Pl
cence microplate reader
SHAICE

%) =

NO A3ff &=
=& N2|T(O.D) ZH/LPS ME|T(OD) ah) < 100

s
(1-F&s

OI#0] - O|Ch A - ¥Rl Ol T} S - 255

oTr o
e NN R LI ERE RPN

PGE, M3l 252 enzyme-linked immunosorbent assayS
X0 0

SFRACE FEE2 10, 25, 50, 100 ug mL'e| 52 H2[slY
PGE, standard= 15.63, 31.25, 62,5, 125, 250, 500 pg mL'2 H|Z=s}
QUCE. OFEIERI2 12-well plated]l RAW 264.7 macrophageE 3

10° cells mL'2 1 mLY £33 = 24A7H S HYSHRICE Hi
X|& 10% FBS7} Z&E DMEM HiX|QF 2= 37°C CO, 5% HiY7
Ol A HHQSHALE M= HYLHEX| ®7 = AMEE HiX| 800 pLe
ZFEE(10, 25, 50, 100 yg mLS 100 ul¥ 23 2, 3027t 2
ZHOM HYUSACE 2 wellofl HZSH LPSE 100 uLY 23
GO ET2 HiX] 100 uL 2F) T 24A[7F ChA| HiYSH =0

well Lif MZ B 3| = 15 mL tubel| 2FHRACE 13,000
rpmOl Al 122t 4°CoM JMEZE =8 T, MER 15 mL tube
of A= 900 uLE 3|$SHSULE 100 pl PGE; standard2t M| ZHY
YA 100 pLofl ZZ+ conjugate 50 uLet antibody 50 pL% &3
2 24A|7t St 4°COIlM B AIZALE Washing buffer 400 pL &3
€ &% 33| washing & substrate solution 200 L 23 2, 37°C
Ol A 1A|ZH BESA|ZAEE Stop solution 50 pL £ =, Fluorescence

microplate readerS O[-&3t0| 405 nmOA SEEE ZFSIAULL

[0 4

= =

AN 1o rlo

PGE, M8l BS5(%) =
(1-&F&= M2|Z0D) 4/LPS XM2[ZOD) 44} x 100

M
=

oot

=2

orr
Hr

4.3.

370700 F=EE ARE UM2Z Mo 635 (Staphylococcus
aureus ATCC 6538, Bacillus cereus ATCC 10876, Enterococcus faecalis
KCTC 3511, Salmonella typhimurium ATCC 14028, Escherichia coli
KCTC 2571, Pseudomonas aeruginosa KCCM 11321)0f| CHEH St
25 248 AALESMX|EE Al”(minimum inhibitory concen-
tration test, MIC test & TSIACE ZE A|R0]| CHSIO] 38EHE &=
sistAon, HiX| MiillerHinton brothdf| Gl&3s|M#oz s 3t
HIE & MED tie ©F 5x10° CFU mL'E &1 &30 35
+2°CHIA 16~20A|ZF B S | control well AR EF0F H| ms}of

80% O|4 o J&0| X El end pointE MIC 2422 Z7FSIRALE

o
[
o

759 LNZESRIY, AGS, HEY, A549; CiEY, HCT1
HepG2, S, MCF-7; L5 e, HT-1080; &€
Al 2

02 o
OoF T

&

k=)

o =

2=

Hl

bm % oy

Ok
30
n

f
Z o0

L o

ST-1 assay= AOFUE= MZQ| =0f YH
Erap20| F4S 0[] tetrazolium salt7}
HoM MYE|E formazans HE 2Msts YHo
10% DMSOE 0[83l0f 530 A8 5k
LNE MIZESHRACE AJ2F2 WST-1 assay kit (abcam,

bt
o

Mo o
o

=l
+

02 B rhrooX 4
rr[n

o
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#ab65473)E 0|83t HZAO|A H|AISH= protocold W2t 4=
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Fig. 1. Distribution of marine isolates in coastal areas and from isolation sources. The distribution of 230 marine bacterial strains in
coastal areas (A) and from isolation sources (B). The distribution of 70 marine fungal strains in coastal areas (C) and from isolation
sources (D). The distribution of 70 marine microalgae strains in coastal areas (E) and from isolation sources (F). Numbers represent the

percentage of isolated strains.
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Table 1. Taxonomic classification of isolated 230 marine bacterial strains

Taxonomic rank Classified isolates (no.)

(no)
Phylum (5) Actinomycetota (54), Bacillota (43), Bacteroidota (35), Pseudomonadota (97), Verrucomicrobiota (1)
Class (9) Actinomycetes (54), Alphaproteobacteria (38), Bacilli (43), Betaproteobacteria (3), Cytophagia (2),

Epsilonproteobacteria (1), Flavobacteriia (33), Gammaproteobacteria (55), Verrucomicrobiae (1)

Aeromonadales (2), Alteromonadales (19), Burkholderiales (3), Campylobacterales (1), Caryophanales (43),
Caulobacterales (4), Cellvibrionales (2), Chromatiales (1), Cytophagales (2), Enterobacterales (4), Flavobacteriales

Order (25) (33), Hyphomicrobiales (6), Kitasatosporales (25), Lysobacterales (1), Micrococcales (15), Mycobacteriales (5),
Oceanospirillales (T), Propionibacteriales (3), Pseudomonadales (9), Rhodobacterales (15), Sphingomonadales
(13), Streptomycetales (4), Streptosporangiales (2), Verrucomicrobiales (1), Vibrionales (10)

Aeromonadaceae (2), Alteromonadaceae (6), Arcobacteraceae (1), Bacillaceae (36), Brucellaceae (1),
Caryophanaceae (2), Caulobacteraceae (4), Cellulomonadaceae (1), Chromatiaceae (1), Comamonadaceae (1),
Corynebacteriaceae (2), Dermabacteraceae (1), Devosiaceae (1), Erwiniaceae (1), Erythrobacteraceae (8),
Flavobacteriaceae (38), Fulvivirgaceae (2), Gordoniaceae (1), Halieaceae (1), Halomonadaceae (3), Lysobacteraceae
(1), Microbacteriaceae (7), Microbulbiferaceae (1), Micrococcaceae (3), Moraxellaceae (1), Nocardiaceae (3),
Nocardioidaceae (2), Nocardiopsidaceae (2), Oceanospirillaceae (4), Oxalobacteraceae (1), Paenibacillaceae (4),
Paracoccaceae (1), Promicromonosporaceae (3), Propionibacteriaceae (1), Pseudoalteromonadaceae (1),
Pseudomonadaceae (8), Rhizobiaceae (2), Rhodobacteraceae (14), Shewanellaceae (7), Sphingomonadaceae (5),
Staphylococcaceae (1), Stappiaceae (2), Streptomycetaceae (29), Verrucomicrobiaceae (1), Vibrionaceae (10),
Yersiniaceae (3), Not assigned (1)

Family (46)

Aeromonas (2), Agarivorans (1), Algibacter (1), Aliiroseovarius (1), Alkalihalobacillus (2), Allorhizobium (1),
Altererythrobacter (1), Alteromonas (3), Aquaticitalea (1), Aquimarina (2), Arcobacter (1), Arenibacter (1),
Arthrobacter (2), Aurantiacibacter (1), Aurantibacter (1), Aurantivirga (1), Bacillus (11), Brachybacterium (1),
Brevundimonas (4), Brucella (1), Cellulomonas (1), Cellulophaga (2), Cobetia (1), Corynebacterium (1),
Cutibacterium (1), Cypionkella (1), Cytobacillus (1), Devosia (1), Dokdonia (2), Domibacillus (1), Erythrobacter (1),
Falsirhodobacter (1), Fulvivirga (2), Gillisia (2), Gordonia (1), Halobacillus (2), Halomonas (2), Hydrogenophaga (1),
Janthinobacterium (1), Kineobactrum (1), Leisingera (1), Mameliella (1), Maribacter (2), Marimonas (1),
Marinobacterium (1), Marinomonas (1), Mesobacillus (3), Microbacterium (5), Microbulbifer (1), Microcella (1),
Motilimonas (1), Myceligenerans (1), Neobacillus (1), Neorhizobium (1), Neptuniibacter (1), Neptunomonas (2),

Genus (112) Nocardioides (4), Nonlabens (1), Novosphingobium (1), Oceanobacillus (1), Oerskovia (1), Paenibacillus (3),
Paenisporosarcina (1), Pantoea (1), Paracoccus (1), Paraglaciecola (1), Paraoerskovia (1), Parasphingopyxis (1),
Parerythrobacter (1), Pelagerythrobacter (1), Peribacillus (1), Photobacterium (1), Planktotalea (1), Planococcus (1),
Polaribacter (3), Priestia (5), Pseudalkalibacillus (2), Pseudarthrobacter (1), Pseudoalteromonas (5), Pseudomonas
(8), Psychrobacter (1), Psychrofiexus (6), Qipengyuania (2), Rahnella (2), Rheinheimera (1), Rhodococcus (3),
Robertmurraya (1), Robiginitalea (1), Roseibacillus (1), Roseibium (2), Roseovarius (2), Rossellomorea (5),
Salinibacterium (1), Salinimicrobium (2), Serratia (1), Shewanella (7), Simplicispira (1), Sphingomicrobium (4),
Staphylococcus (1), Stenotrophomonas (1), Streptomyces (29), Suffitobacter (2), Thalassobius (1), Tritonibacter (1),
Vibrio (9), Virgibacillus (1), Winogradskyella (1), Wocania (1), Xanthomarina (1), Yoonia (1), Zobellia (1),
Zunongwangia (1)

The parentheses indicate the number of isolates or classified isolates

SR E DM EF 70F= 6&2(phylum), 102 (class), 175 (order), £ A5t JAA2H, T|EBF Mediiophyceae6Z), Chlorodendro-
201k(family), 31%5(genus)dll SSIR 2, EZ2| #F= Chioro- phyceae3%),  Eustigmatophyceae3T), Coccolithophyceae(1F),
phyta(30%), Bacillariophyta?3F) X Cyanobacteria11%) =20 Dinophyceae(1F) X Paviovophyceae(1T)E LSt OIMZF 2
S5t T|EL Ochrophta3%F), Haptophyta?F) X Dinophyta 270| ZHE A 2olgt = UACHTable 2).
(130 £tz AS =QUSULE Z(Class) TT0M OMEF=
Chiorophyceae(195), Bacillariopyceae(165F), Cyanophyceae(115F)
X Trebouxiophyceae8TF)E 440| HN 2F=Ql & 77HME
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Table 2. Taxonomic classification of isolated marine fungal and microalgal strains

Organisms Taxonomic Rank

(no) (no)

Classified isolates (no.)

Phylum (3)

Class (7)

Order (15)

Fungi (70)
Family (21)

Genus (26)

Ascomycota (67), Basidiomycota (2), Mucoromycota (1)

Dothideomycetes (15), Eurotiomycetes (32), Mucoromycetes (1), Saccharomycetes (3),
Sordariomycetes (17), Tremellomycetes (1), Ustilaginomycetes (1)

Amphisphaeriales (2), Cladosporiales (1), Coniochaetales (1), Dothideales (1), Eurotiales (32),
Glomerellales (1), Hypocreales (10), Mucorales (1), Pleosporales (13), Saccharomycetales (3),
Sordariales (1), Trichosporonales (1), Ustilaginales (1), Xylariales (2)

Apiosporaceae (2), Aspergillaceae (31), Chaetomiaceae (1), Cladosporiaceae (1), Coniochaetaceae
(1), Debaryomycetaceae (1), Didymellaceae (7), Didymosphaeriaceae (1), Dijpodascaceae (1),
Dothideaceae (1), Glomerellaceae (1), Hypocreaceae (1), Metschnikowiaceae (1), Mucoraceae (1),
Nectriaceae (2), Pestalotiopsidaceae (2), Pleosporaceae (3), Sarocladiaceae (1), Trichocomaceae
(1), Trichosporonaceae (1), Ustilaginaceae (1), Not assigned (4)

Apiospora (2), Aspergillus (10), Bahusandhika (1), Chaetomium (1), Cladosporium (1),
Colletotrichum (1), Coniochaeta (1), Didymella (1), Epicoccum (5), Fusarium (2), Galactomyces (1),
Metschnikowia (1), Meyerozyma (1), Mucor (1), Paraboeremia (1), Paraconiothyrium (1),
Penicillium (21), Pestalotiopsis (2), Pleosporales (1), Sarocladium (1), Sydowia (1), Talaromyces (1),
Trichoderma (5), Trichosporon (1), Ustilago (1)

Phylum (5)

Class (7)

Order (15)
Microalgae
(70)

Family (21)

Genus (26)

Bacillariophyta (23), Chlorophyta (30), Cyanobacteria (11), Dinophyta (1), Haptophyta (2)
Ochrophyta (3)

Bacillariophyceae (16), Chlorodendrophyceae (3), Chlorophyceae (19), Coccolithophyceae (1),
Cyanophyceae (11), Dinophyceae (1), Eustigmatophyceae (3), Mediophyceae (6), Paviovophyceae
(1), Trebouxiophyceae (8)

Amphidiniales (1), Bacillariales (8), Biddulphiales (1), Chaetocerotales (3), Chlamydomonadales (3),
Chlorellales (5), Chlorodendrales (3), Chroococcales (2), Cymatosirales (2), Eustigmatales (3),
Fragilariales (6), Isochrysidales (1), Naviculales (2), Paviovales (1), Prasiolales (1), Sphaeropleales
(16), Synechococcales (9), Not assigned (3)

Amphidiniaceae (1), Amphipleuraceae (2), Attheyaceae (1), Bacillariaceae (8), Chaetocerotaceae
(3), Chiorellaceae (5), Chlorodendraceae (3), Coccomyxaceae (1), Cymatosiraceae (2),
Dunaliellaceae (2), Fragilariaceae (6), Geminocystaceae (2), Isochrysidaceae (1), Koliellaceae (1),
Merismopediaceae (2), Monodopsidaceae (3), Paviovaceae (1), Phaeodactylaceae (1),
Scenedesmaceae (15), Selenastraceae (1), Synechococcaceae (7), Not assigned (2)

Amphidinium (1), Asterarcys (1), Attheya, Auxenochlorella (1), Bacillaria (1), Chaetoceros (3),
Chlorella (4), Chloroidium (1), Chlorolobion (1), Choricystis (1), Coelastropsis (1), Cyanobacterium
(1), Cyanobium (3), Desmodesmus (10), Diacronema (1), Dunaliella (2), Gedaniella (7),
Geminobacterium (1), Halamphora (2), Microchloropsis (3), Minutocellus (1), Nitzschia (6),
Phaeodactylum (1), Psammodictyon (1), Pseudochlorella (1), Pseudoleyanella (1), Synechococcus
@), Synechocystis (2), Tetradesmus (3), Tetraselmis (3), Tisochrysis (1)

The parentheses indicate the number of isolates or classified isolates

3. ghigt 5

oIr

ROS &Hs 40% X7t Bl ZIE 7|1EC2 Tist 252
2ol RS MYESIYCE O 21, MIoM= Bacillaceag(12),

AAlSt 37HX|(DPPH EtC|Z , ATBS 2tC|Z 27, M= LIj Flavobacteriaceae9=F), Streptomycetacead8%), Pseudomonadaceae
ROS &7 &5)Q| &itst % r'f 50 pg/mL &9 FEE (@F), Erythrobacteraceae3%) If(family)0l £38t= TFE0| it
= 7|E 22 DPPH assay2t ABTS assay0lM 60% 2152 HO0|l= 9} 250| HEE|UCKTable 3). B FOUME FE Aspergillaceae
A&, M= Lf ROS £&A R% HEM M= HEE 80% 04, 0| £t #F 10574 250| BEE AUCKTable 4). O|MZ=F0]
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Table 3. Number of active marine bacterial strains at the family level in activity test of antioxidant, anti-inflammatory, antibacterial,

anticancer, and antivirus

Family name (no.)

No. of active strains

Antioxidant

Anti-inflammatory

Antibacterial

Anticancer

Antivirus

Aeromonadaceae (3)
Alteromonadaceae (2)
Arcobacteraceae (1)
Baciflaceae (40)
Brucellaceae (1)
Caryophanaceae (2)
Caulobacteraceae (8)
Cellulomonadaceae (1)
Comamonadaceae (1)
Dermabacteraceae (2)
Erwiniaceae (2)
Erythrobacteraceae (8)
Flavobacteriaceae (25)
Gordoniaceae (2)
Halomonadaceae (1)
Lysobacteraceae (1)
Microbacteriaceae (10)
Microbulbiferaceae (1)
Micrococcaceae (4)
Moraxellaceae (2)
Nocardioidaceae (1)
Oceanospiriflaceae (5)

Paenibacillaceae (1)

Promicromonosporaceae (1)

Pseudoalteromonadaceae (5)

Pseudomonadaceae (12)
Rhizobiaceae (3)
Rhodobacteraceae (11)
Shewanellaceae (4)
Sphingomonadaceae (6)
Streptomycetaceae (55)

Verrucomicrobiaceae (1)

1
1

12

1
1
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Table 3. Number of active marine bacterial strains at the family level in activity test of antioxidant, anti-inflammatory, antibacterial,
anticancer, and antivirus (Continued)

No. of active strains

Family name (no.)

Antioxidant Anti-inflammatory Antibacterial Anticancer Antivirus
Vibrionaceae (7) 2 - - 2 3
Yersiniaceae (5) 2 1 - 1 1

The dashes indicate no isolates

Table 4. Number of active marine fungal strains at the family level in activity test of antioxidant, anti-inflammatory, antibacterial,
anticancer, and antivirus

No. of active strains

Family name (no.)

Antioxidant Anti-inflammatory Antibacterial Anticancer Antivirus
Aspergiflaceae (49) 10 6 - 19 14
Apiosporaceae (3) - - - 2 1
Cladosporiaceae (1) - - - 1 -
Debaryomycetaceae (3) 1 1 - 1 -
Didymellaceae (11) - - - 5 6
Didymosphaeriaceae (1) - - - - 1
Dipodascaceae (1) - - - - 1
Glomerellaceae (1) - - - 1 -
Hypocreaceae (8) 1 1 - 2 4
Metschnikowiaceae (4) 1 1 - 1 1
Mucoraceae (2) - - - 1 1
Nectriaceae (5) - 1 - 2 2
Pestalotiopsidaceae (3) - - - 2 1
Pleosporaceae (4) - - - 3 1
Sarocladiaceae (1) - - - - 1
Trichocomaceae (1) - - - - 1
Trichosporonaceae (1) - - - - 1
Ustilaginaceae (2) - - - - 2
The dashes indicate no isolates
M Chaetocerotaceae D0\ &8= w74 1371 20| HEE| 2SHA T2 ACHRamos et al, 2022).
UCH(Table 4). 250| &QlE OMER 2F= YYYE0| 2
okm Hiofol Bolstol YAl Ho|WBE We| #8ED Y= 4. B BS
Chaetoceros muellerie 127401 5 A XHEl (fucoxanthin)2 &
QolD Gl HOR HIED YO0, YT BIE HOCD ¥ Y B5S 90| AJs F K HYS (YO HE YES
2N A0l HZEXRME U oJUE S0l HES fIo A7t ” 80% OlY, XMolls 40% Xuiste RS MHSIRICE O A1t A
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Aspergilaceae  EZRFE 22|t FFE0|QiCt
o OMz=R/E

A

o

= LfERsC 6. % 2S

TOME T2 Srepmycetaceac(115), &AM
6%F) IHfamily)oll &3t FF74 24
BacillariaceaedZ) THO|M ZHot= @37t gtget
(Table 3-5).

o
o 20oco
5. 9@ 25 mL'0lA X 25 40%E Zufsts oFE MESIRICE 1 Zat

MM E F2 Streptomycetacead215F), Bacillacead83), Micro-

ot HE0| ALY SiYMd, 47 OMER HY === bacteriaceae(d%), Havobacteriacead3%), Pseudomonadaceae (3%),
32 ug mL! 5= O3t M HEFO WH XMHE B0l #FE Rhodobacteraceae(35F) 1tfamily)o| A EH S ERACHTable 3).
MESIACE MZQ! Streptomycetaceac6F) Tt(family)0 &3l & FROM-= Aspergillaceae(19%), Didymellaceae(55), Pleosporaceae

FE0| FZ g 50| HEL|ACKTable 3). 2 Streptomyces (3T 0| £3le ZFE0| AL HS EQCHTable 4). OJHMES
Z(genus)0ll £5t= TFE0| Y2 EFOMH, 0|2 SYEH £ Chlorellaceae(6T), Scenedesmacead6), Fragilariaceac6)7}

Table 5. Number of active marine microalgal strains at the family level in activity test of antioxidant, anti-inflammatory, antibacterial,
anticancer, and antivirus

No. of active strains

Family name (no.)

Antioxidant Anti-inflammatory Antibacterial Anticancer Antivirus
Amphidiniaceae (2) - 1 - - 1
Amphipleuraceae (4) - 2 - 2 -
Asteraceae (2) - 1 - - 1
Bacillariaceae (10) - 4 - 5 1
Chaetocerotaceae (4) 1 2 - - 1
Chlamydomonadales (1) - - - - 1
Chlorellaceae (11) - 2 - 6 3
Chlorodendraceae (4) - - - 1 3
Coccomyxaceae (1) - - - 1 -
Cymatosiraceae (3) - 1 - 1 1
Dunaliellaceae (2) - 2 - - -
Fragilariaceae (14) - 3 - 5 6
Isochrysidaceae (2) - 1 - - 1
Koliellaceae (2) - 1 - - 1
Merismopediaceae (2) - - - - 2
Monodopsidaceae (1) - - - 1 -
Paviovaceae (1) - - - 1 -
Phaeodactylaceae (1) - - - - 1
Scenedesmaceae (9) - 2 - 6 1
Selenastraceae (2) - - - 1 1
Synechococcaceae (13) - - - 7 6

The dashes indicate no isolates
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