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ABSTRACT - Recently, the area of marine resources has become concerned with sources for the next generation
of the bio-industry. Until present, development of the marine resources has remained limited, although a large number
of these resources are considered to have potential for various significant biological activities. Most marine sponges,
marine algae and coral could be used to create specific compounds for survival against a harsh environment. There-
fore, it was necessary that these materials needed to be elucidated with biological activities, such as like anti-inflam-
matory, anti-viral or anti-cancer effects for their utilization in the bio-industry. In this study, we screened extracts of
marine resources for their anti-cancer effect on human colorectal cancer cells. These resources were collected at Kosrae
of Micronesia on April, 2013 and extracted with methanol. Cytotoxicity of marine resources was observed. Of a total
of 20 specimens, three specimens dose-dependently demonstration inhibition of cell viability. Furthermore, cells
treated with these specimens for 48h were induced p53, p21, Bax and caspase-3. The results suggest that they involved
p53-mediated apoptosis. Two positive specimens (1304K0-327 and 1304K0-329) were verified as the identical mate-
rials, which are Hyrtios sp. Unfortunately 1304K0O-207 was not yet classified and needed to identify in the further
study. There results suggested that marine resources with positive potential in anticancer effect would be good candi-

dates as useful bio-resources.
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Hicholl Al A g FZFEER vlE F410%
T, HEER F23 solnt. Agde AEe B
Smg/mLE 3 F FF35ke] —20°Cell A3k Al
AN AAE ) Do s 84ste] ARt
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LM EZS HCT116= 10% fetal bovine serum (FBS)
3 1% streptomycin/penicilling 37}t RPMI-1640 HJA]
o Wi FSHATE. 37°C, 5% CO, MiF71oNA Atk FatwA
474719 AEE AHgste] A skt

Cell Counting Kit-8 (CCK-8) assay

96-well plate?] 2t welld MEZE 5x10°cells® 2,
37°C, 5% CO, WiF71o1A 16417+ v Fatait. =] 3l
A AEE A Ao S/HTE 2018 &A Akt 7}
welld 2 pLA wiA] el H7kstar 48x]7ke] 7433 3o
CCK-8Z 10 uLA ¥ 37°CollA] 3A17F 59k vkg-A1 7t}
HhS- A 3= microplate reader (Infinite M200PRO, TECAN,
Austria)& A3 480 nmoﬂjﬂ THEE SHs B
sttt Al ZAEES 2ol whet Albakairt.

Cell viability (%)= 2

Western blot analysis

HCT116 AlZ(1 x 10° cell/well)E 6-well plateo] %53t
5, 37 F<F 37°CAl A v Fsia Tt A Z5AHAES F5)
SAGAZLo] = AEES 25, 50 == 100 pg/mLe
24 B8 487 7H5<t A5l th AlEE RIPA buffers
£3te] e F 4°CoA 14,000 rpmSE 20%7F JA1 =
gate] TlES FEEATHY. BCA assay "HS ©]-8-35t
of TS, 12% geloll SDS-PAGES 2 A 33t
PVDF membrane (0.22 um pore)dl] ©¥ A8 27|37 -
p533HA(1:1000), &-p213HA(1:1000), F-PUMAEA] (1:1000),
-Bax@A (1:1000), F-caspase-3341(1:1000) 2 &+-B-actin
A (1:5000)5 4°ColA a4t WAt ZH2te] 3|
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o -&at= 22k FA(F-rH-2 A B BT A, 22t
1:3000)5 WHAIZ] 5, ECL&H o2 wH-gA]7A whalz o]
U HE=E chemi-Doco 2 &3St

Results and Discussion

F2z}bol(Kosrae)oll A 20133 490 AF 3 A FRE
(1304K0Z5) 2 e dsr|edo g e F9z A
Halo] Al gk A]E 207HAE Table 19 YERSITE &
AT AFRE AIZEES Hagol faiste] diFd Alx
F HCT1169] A glste] MAEFAHS CCK-8 assays F3l
AT H QT HCT6M E50] 100 pg/mL7b] B 314

10

St AIEES 4847 Ak Fof] MEAESES Hlﬂ
om, thzgto Hls| M EZAEE] 70% olet=E 7HAadh
ol HCT116M 220l t gt 52 A 2h-§-0] °lD‘r 4
3 tH(Table 1). 1304K0-105¢} 1304K0-301914] 2F71¢]
*1142*‘°Wl%}9~01 AN MZAAEEC] 70% o]/l

A7] wj ol S = WP, R v|aste] Al
u./\g_%.%oﬂ z}o]E HolR &o E XNEERE &A=
FASF TH(Table 1 & Fig. 1A). Fig. 1Bo|A] HojX]= wf
9} 7Fo], 1304K0-207, 1304K0-327 2 1304K0-329% 7t
7} of7ke] G atol7t Ao Al AR BFoA FEoE
2o g NEZAL AT FACE EEH 1304KO0-
2073} 1304K0-3272 25 ug/mL ool 1304K0-329= 50
pg/mL ©]/de] FEollA ke Hlawste] 931 A}
(p<0.001)7} YeEbstT).

Pyl 7t AEE

],

>

A

oﬁ

O

Ao A ESA A 7S

Table 1. Cytotoxicity of 20 marine sources

Name Cytotoxicity Name Cytotoxicity
1304K0O-101 Negative 1304K0-207 Positive
1304K0-102 Negative 1304K0-208 Negative
1304K0-103 Negative 1304K0-221 Negative
1304K0O-105 Negative 1304K0-223 Negative
1304K0-107 Negative 1304K0-301 Negative
1304K0-201 Negative 1304K0-302 Negative
1304K0-203 Negative 1304K0-303 Negative
1304K0-204 Negative 1304K0-326 Negative
1304K0-205 Negative 1304K0-327 Positive
1304K0-206 Negative 1304K0O-329 Positive
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Fig. 1. Anti-proliferative activity of marine specimens collected from Kosrae. HCT116 cells treated with marine specimens were incu-
bated for 48 h (n = 8). Cell viability was measured by CCK-8 assay as described in Materials and Methods.

A7) $ste] AESA 2 M EZAPE (apoptosis)d
g e A S o] WS BT ps3e p21¢] TS
=3k cell cycle arrests 7F4 LAY, Baxs F=31¢7
nEF=g]o} oA cytochrome C2] W& 2 caspase-9,
caspase-3S &3l AEAPES fFEske tEAQA o A
FAAR GEA ATHY. wEbA, p53e] EAS WA Bl
g A, A7 AR BFOA s EHoRE SIS
geldt 4= AJATHFig. 1B & Fig. 2). p532] ¥A-FHA}o]
WA A E F7]9] 3= p212 cyclin-dependent kinase
AAAZ L AAZ cell cycle arrestZ Q13 Al EZF2]
< A= #HIsH, 23 PUMAE p53-upregulated
modulator of apoptosisE Y= FHAZ p53el &l &
A8t cytochrome c/Apaf-1 2]EH 02 M EAPES
o7 Aoz 4#A AT Fig. 1914 AEZ =&
W3t 4847kl vl skl o, 1 Aol Al WollA Al
X S d-Ed g Wt JleA s Ay Eaat
2477} Fet Al AlE 1304K0-207, 327 2 3298 A z]s)
Atk AEES 25 ug/mL M= p219 PUMAS] W o]
RE ZrkelRen, 53], Al ZAPE S 391st 4= 9= Bax
WS S| F718IL caspase-37F B4 38}E o] caspase-
(35 kDa) ¥ cleavage caspase-3 (199} 17 kDa)’} &7}t

£ T AAThFig. 2A). 3T 50 pg/mL o]de] &
oA RINE p53& A ek A AR p217 PUMA,
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Fig. 2. Induction of apoptosis-related protein level by 1304KO-
207, 327 or 329. HCT116 cells were treated with 1304K0-207,
327 or 329 (25, 50 or 100 pg/mL) for 24h (A) and 48h (B). p53,
p21, PUMA, Bax and caspase-3 levels were analyzed by western
blotting. B-actin as an internal control was detected.

9 cleavage caspase-32] S717F #EAEH AT °]= p53Y
transcriptional pathway -3l ¢|3] PUMA2] &&d 9 Bax
= 4313k Ao ofd FHZHOZ BaxE EAI3}H0A 7
Aoz Azbert. o] AHEZFE HCT16MEFo o3}
o] 1304K0-207, 1304K0-327 ¥ 1304K0-329 =& 25
NA Z7ole A2¥A 2EH2E cell cycle arrestS 5-3F
A EZZ2E ARAAHATTE A2 =2 48A]7hell 9|5t
p53-bax pathways 53l Al ZAPE S FE3t}a HoRIY

B Aol Al F72] AlE(Fig. 3)ZFE thaet HCT116
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3279} 1304K0-329= 5L Hyrtios sp.o-2 BFs]FiT). o}
AAE 1304K0-2072 o}A7HA] TR A ko gkoz
7HAR1 A Bask Folth # AFAE G =
2 1304K0-2079] &7 5 7ol Slox s Efreh
Hlo] 9 AkRlel] FgE 5 e 7N ARE AT How
ZINE Tk B3 Hyrtios sp.o] AT EZ 933 A&
(1304K0-3273 1304K0-329)2] A= o] A2V A
2 (Chuuk)’ oA 2NFH S Hyrtios sp. 5] /A 30
AMe E42H80] glo] Ut RKOMEZETA a8
o] AxS W3l vt YATS & F UATKFig. 1 & 2).
H$o], & A7 AHAE25FH F58E 7] &34 2Ed
20]] &3k Al £F2] A (early apoptosis®] 71 2 A
7F =Zol|A 2] M EZAH(late apoptosis S7HE FEITH
= Zlo] RKOoIA AA%H Annexin V G941 A=V} &%
To =M ol AFAATL Hyrtios sp.ol F2EE 7S
TAEFSIATE 2 Qo= Hyrtios sp oA #-2]%E heteronemin
2 A549, ACHN 9 A498 AN|ZFol| A A E 54 Yepd
vl glom, A174¢ RCCHZFA = A7Hera] A s)A 2} |
& Aol MEZEAPES FXAIZIT= Bart AT, F
o= UG Qo FREPo] B 28} 3 Ag-o] 3l
O BIE)M GO 7 [yrios spFEEY E8o] 7Y
Hrt 2 AFAAEREH AP E FE2= T 529
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