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Species diversity of marine sponges (Demospongiae, Porifera) along the western coasts
of the Gulf of Thailand
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Species diversity of marine sponges along Chumporn Islands,

Chumporn province, the Gulf of Thailand
Sumaitt Putchakarn”
1* Biodiversity Research Unit, Institute of Marine Science, Burapha University, Bangsaen, Chon-Buri 20131,

Thailand

Abstract: Species diversity of marine sponges was investigated from the Chumporn Islands in Chumporn
province, the Gulf of Thailand in the species diversity of marine sponges along the western coasts of the Gulf
of Thailand research project. Collections were conducted from 8 collection sites, during March, 5-13 2011.
Most of the collections were carried out by hand and skin and SCUBA diving during daytime and the
observations were randomly collected throughout all collection sites. One hundred and twenty five sponge
specimens were collected. The results show 50 marine sponge species from 11 orders, 24 families and 35
genera. Order Haploaclerida (17 species) was the most abundance sponge group, follow by order
Poecilosclerida (13 species). Moreover, most species were found commonly in the Gulf of Thailand and the
South China Sea. From this investigation, we could add the marine sponges in the western coasts of the Gulf of

Thailand about 74 species recorded.

Key words:Chumporn Islands, marine sponges, Porifera, species diversity, the Gulf of Thailand
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2. Ll@UDNAIUIRY (oral presentation)ﬁ'ad“Species diversity of marine sponges
along Tao Islands,Surat Thani province, the Gulf of Thailand” Iuﬂ’liﬂizﬁqu%’lmiu’]u’]sﬁ’la
Burapha University International Conference 2013 (BUU2013) auJomtien Palm Beach Hotel &
Resortidlowingn SaviavayFsswieTuiia-snangauzsseiundngenanuisotnedred

Species diversity of marine sponges along Tao Islands,
Surat Thani province, the Gulf of Thailand
Sumaitt Putchakarn'
1* Biodiversity Research Unit, Institute of Marine Science, Burapha University, Bangsaen, Chon-Buri 20131,
ThailandE-mail: sumaitt@buu.ac.th
Abstract

Species diversity of marine sponges was investigated from the Tao Islands in SuratThani province, the
Gulf of Thailand in the species diversity of marine sponges along the western coasts of the Gulf of Thailand
research project. Collections were conducted from 11 collection sites, during 24-30March, 2012. Most of the
collections were carried out by SCUBA diving during daytime and the observations were randomly collected
throughout all collection sites. One hundred and sixty five sponge specimens were collected. The results show
51 marine sponge species from 12 orders, 25 families and 32 genera. Order Haploaclerida (18 species) was
the most abundance sponge group, follow by order Poecilosclerida (12 species). Moreover, most species
were found commonly in the Gulf of Thailand and the South China Sea. From this investigation, we could add

the marine sponges in the western coasts of the Gulf of Thailand about 89 species recorded.

Key words:Porifera, species diversity, Tao Islands, the Gulf of Thailand
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Abstract

More than 70% of the Earth’s surface cover with the seas, marine derived microbial natural
products have been largest and many unique microorganisms, which produce biological active
compounds to adapt to particular environmental conditions. For examples, antibiotics are secondary
metabolites of biosynthetic pathways in microorganisms. The aim of this study was to screening of
antibacterial activity from sponge-associated bacteria. A total of 197 isolates from 33 sponges collected
from northern to western coast of Tao Island, Suratthani Province were screened for antibacterial activity
using disc diffusion agar assay. The result showed that 21 isolated bacteria(about 10.6%) exhibited
antagonistic activity against the test bacteria, gram positive bacteria, Bacillus subtilis, Staphylococcus
aureus and gram negative bacteria, Vibrio alginolyticus and/or Escherichia coli. Among them, 3 isolates,
T55 H 1-6, T55 J 2-7, and T55 J 2-6 showed high antibacterial activity against to all test gram positive- and
gram negative bacteria. These isolates were identified as Pseudoalteromonas spp. and Pseudomonas sp.
respectively. In further study, culture supernatant and cell pellets were extracted with ethyl acetate
and mix solvents of methanol and chloroform (ratio 2:1) then both extracted fractions were evaporated
by Rotary vacuum evaporator. Only ethyl acetate extracts indicated the high potential antibacterial
activity from confirmed assay against test bacteria, B. subtilis, S. aureus and V. alginolyticus. The results
obtained in this study suggest that sponge-associated bacteria may be an interesting source for discovery

of antibacterial agents.
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1. EueNanyidy wwenacuide (poster presentation) 1384 Screening of
Antibacterial Activity from Sponge-associated Bacteria Collected from Tan Island and Mud-
Sum Island, Suratthani Province” IumiﬂissqﬁsmmimmmaBurapha University International
Conference 2012 (BUU2012) aJ smninendoysm Sminvays szwineduil 9-11 nsngiau 2555
Sundngonanuidetrsansd

Screening of Antibacterial Activity from Sponge-associated
Bacteria Collected from Tan Island and Mud-Sum Island,
Suratthani Province

Chutiwan Dechsakulwatana®, Wiranphatr Apimasayanon®, Anongrak Sawisen®,
Klaokwan Srisook®.

Institute of Marine Science and Faculty of Science, Burapha University, Saensuk, A. Muang,
Chonburi Province 20131, Thailand
Email:chutiwan@buu.ac.th

Abstract

In this study, 444 sponge-associated bacteria from 66 sponges collected from Tan
Island and Mud-Sum Island, Suratthani Province were screened for antibacterial
activity by disc diffusion agar assay with gram positive bacteria, Bacillus subtilis,
Staphylococcus aureus and gram negative, Psedomonas aeruginosa, Vibrio
alginolyticus and Escherichia coli. The 43 isolated bacteria(10%) showed the potent
antibacterial activity against the test bacteria, B. subtilis, S. aureus, P. aeruginosa
and/or E. coli but there had no sponge — associated bacteria that could inhibited V.
alginolyticus. In total, 43 of culture supernatant and cell pellets were extracted with
ethyl acetate and mix solvents of methanol and chloroform (ratio 2:1) then both
extracted fractions were evaporated by Rotary vacuum evaporator. Only nine of them
indicated the high potential antibacterial activity from confirmed assay against test
bacteria, B. subtilis, S. aureus and V. alginolyticus. This result could suggest the
potential of theirs activity to further pharmaceutical activity.
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2. LAUDNAIIUITY (poster presentation)ﬁ'ad“Antibacterial Activity from Sponge-
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Antibacterial Activity from Sponge-associated Bacteria Collected
from northern to western coast of Tao Island, Suratthani Province

Chutiwan Dechsakulwatana

Institute of Marine Science, Burapha University, Saensuk, A. Muang, Chonburi Province 20131,
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Abstract

More than 70% of the Earth’s surface cover with the seas, marine derived microbial
natural products have been largest and many unique microorganisms, which produce
biological active compounds to adapt to particular environmental conditions. For examples,
antibiotics are secondary metabolites of biosynthetic pathways in microorganisms. The aim of
this study was to screening of antibacterial activity from sponge-associated bacteria. A total of
197 isolates from 33 sponges collected from northern to western coast of Tao Island,
Suratthani Province were screened for antibacterial activity using disc diffusion agar assay.
The result showed that 21 isolated bacteria(about 10.6%) exhibited antagonistic activity
against the test bacteria, gram positive bacteria, Bacillus subtilis, Staphylococcus aureus and
gram negative bacteria, Vibrio alginolyticus and/or Escherichia coli. Among them, 3
isolates, T55 H 1-6, T55 J 2-7, and T55 J 2-6 showed high antibacterial activity against to all
test gram positive- and gram negative bacteria. These isolates were identified as
Pseudoalteromonas spp. and Pseudomonas sp. respectively. In further study, culture
supernatant and cell pellets were extracted with ethyl acetate and mix solvents of methanol
and chloroform (ratio 2:1) then both extracted fractions were evaporated by Rotary vacuum
evaporator. Only ethyl acetate extracts indicated the high potential antibacterial activity from
confirmed assay against test bacteria, B. subtilis, S. aureus and V. alginolyticus. The results
obtained in this study suggest that sponge-associated bacteria may be an interesting source for
discovery of antibacterial agents.

Keywords: sponge-associated bacteria, antibacterial activity,
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Tasan1539e1 4 slanazuTunansaluiulunsaiuasuuniisenendeaglunean

Fatty Acids from some Sponges and Symbiosis Marine Bacteria.

2w Ayuuviswn wazangtium Ussnuen
a0 UUINeIMERTN LS UNINEIFBYTHN 8. Wl 3. ¥AYT 20131

UNANED

nmaeiaarUinunsaluiluosimaauinunas  fainanugdsillaadu
fhegradouiiuinn 2555 vhnsuennduvesluilluseghaesidewmaia Solidphase extraction
(SPE)  ntumvdauazuTinansalasiudie GO/FD wansAnvnuiinalvsunseglurisiosas
0.14 - 023 thninan U?mmqaqmwﬂuﬁ?aéwv\lmﬁﬂ Spheciospongiavagabunda  order
Hadromeridai@alsuﬂuﬁwwmﬁqmﬁwﬁm neutral lipid (31.97-39.29 % of crude lipids).  kag
peAUsznaunsalutuluiodaesimeia Spheciospongiavagabundatfusfinliidusidsdou
(PUFAs=20.98% ; C20:4n6, C20:5n3 ey C18:3n3) Tnenunsalusis  Arachidonic acid (C20:4n6)
USinaigean 10.14+0.04 %TFA dwudreeny  Biemnafortisinudnuniisidunsalusiuviindusi
(SFAs = 21.32%; C16:0, C14:0 uag C18:0)  avunsaludungulowin- 3 (EPA, DHA) a1ndaees
Woah Spheciospongiavagabundakazsieegny  Biemnafortiswuluusuasovag 3.02 -3.04, 1.46-
2.02 Q1UAPIU dusegadouuniidefidauenanenimea Spheciospongiavagabunda
wunudnuaznnludusvseenidy 3 ndu lneide TAO-A-1-18r, TAO-A-1-2y finaudnunsidunsn
lusurdalaidududafion (MUFAs; C17:1, C18:1n9) i¥0 TAO-A-1-3g Sandnumsdunsaluiuvialal
Busudedou (PUFAs; C18:3n3) @ TAO-A-1-5, TAO-A-1-8, TAO-A-1-9, TAO-A-1-11w, TAO-A-1-
120r finudnuafunsalutusiindud (SFAs; C16:0, C18:0) MnnsAnwAssinuingediasinly
Warndeldun  17e TAO-A-1-3g fuidle TAO-A-1-5 Amsramunsalusiu O- Linolenic acid (ALA:
C18:3:n3) ”Luﬂ%mm‘ﬁ'qa (16.2620.04; 8.20£0.38%TFA)  dufunsalutufiianuddailesanndu

parent compound U89 omega-3
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d3UasedAyn1sIdY

andnunznsaluiulurasimaaiiinnisinenluiuiisnlnenoudns
nnsieszdmsiauarSuiaunseledulusegaesimeiauinadinenoudas
(uns1An 2553-TurAn 2555) TieTefetauazgaiiuiiegiananduasenianuani 10 wui
Audnwaznsaluiudulnajazidusinduim (SFAs) onuiusenaTAOS5-A-POR-01 fifinsalusiuniin
Liiduddediou( PUFAS) 1nni LLazWaqﬁwClathr/a(ThaLysias) CHUMP-A-POR03  91n#UNaNLLIA
neiagunsdumegeiinunsaluuvdaludufuiinagean (29.08%TFA) wagnsalutungulewmii 3
wuUngeanluiegiaeniClathria(Thalysias) CHUMP-A-PORO3 iy
(EPA = 9.06%TFA; DHA = 12.87%TFA) ﬁaazlﬁammmﬂumswﬁ 35, 36, 37 LLﬁSﬂW‘W‘ﬁ 12,13, 14
fesuuvunsalosiu wanduandesiuly  marine food web Suldun macroalgaekas
phytoplankton R phytopl anktonsl‘u?iﬂLL’méjana‘huiwm'%Lﬁu Bacillarophyceae (diatoms),
Dinoflagellatesiiay Prymneaophyceaeemﬂimlmmﬂ,ummﬂaﬂuaﬂaﬂmi%%ﬂlu Chloroplasts i
Usgnaulumay thylakoid membranes wavasdsuduy glycolipid wqmﬂ;ﬂma n-3 PUFA Lagais
SYUELIAINIRS QYUesEUS1wRTNaRaUTINa -3 PUFA g Taelussey Exponential growth phase
U3 n-3 PUFA 2wgefie 50% vesluduiaman  wazamsewaniidundy fannsadaasei na
lasty C18:2n6 , C18:3n3 Fansalestu 2 viadidunsaleundnlunsiansaluduiidu 9 Wud AA
EPA, DHA ol Fufunselusiuiisnduvesdsiidin Jean-Pascal Berge, 2005) fatuiiauazUsuna
nsaladulunisAnuedaiifienuunnseiuoaiioananeiawasUSnaiunnmetuves
macroalgaeuas phytoplanktorfluLLMdﬁﬁﬁﬁ@Q@ﬁ%@ﬂW@ﬂﬁwﬁ?u ‘ Lﬁammamyszﬁmm%gamiﬁ
NSANYNITLALAZUSHIUUDIEUTIBLAZUNAAR DU maamu@mmwmmﬁﬂ(mwmﬁm, gauuqll, pH
Jusu)
1 Vnadlusiulushegatenimeta Spheciospongia vagabunda(TAOSS—A—POR—O1)4429374/@01%
Biemnafortis( TAO55- B -POR- 01) mmm%mmmmaswgiﬁm @wew 2555)  wulvdudialugs
Sovaz0.14 - 0.23 dhominan U':?mmmﬁﬂwuiumama WanSpheaospong/a vagabundaorder
Hadromerida
2. sRUsznaunsalusiulushedaesimeia Spheciospongia vagabundanuAMENwLLAUYBINTA
Tosfudueinlidufudedou (PUFAs=20.98% : C20:4n6, C20:5n3 way C18:3n3) lmewunsmlusiy
Arachidonic acid (C20:4n6)  USunaugega 10.14+0.04 %TFA  dwudiegn  Biemnafortisil
audnunizisidunsalusiudindus (SFAs = 21.32%; C16:0, C14:0 wag C18:0)
3. naalvdungulown- 3 (EPA, DHA) Mnfegresin Spheciospongia vagabundauazsiiegn
Biemnafortiswuluusuneusovag 3.02 -3.04, 1.46-2.02
4 anshegnaesimza Spheciospongiavagabundathunfausnidewuaiiaeld 8 fetns TAO-A-
1-1Br,TAO-A-1-2y, TAO-A-1-3g, TAO-A-1-5, TAO-A-1-8, TAO-A-1-9YW, TAO-A-1-11w, TAO-A-1-
120muUBiailvsiufiinlutisiosaz0.35-4 30U winanlneUiinigsganuludonuafiSa TAO-A-1-
120r USinmsmaanuludouuadise TAO-A-1-9YW
5. wuandnunznsnluduludouuediGoutseendy 3 nduiilide TAO-A-1-18r, TAO-A-1-2y
andnwamdunsnlsiuriin MUFAs  (C17:1, C18:1n9) o TAO-A-1-3g Samdnuasidunsnlusiy
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¥UA PUFAs (C18:3n3) @1 TAO-A-1-5, TAO-A-1-8, TAO-A-1-9, TAO-A-1-11w, TAO-A-1-120r 3
audnunizfunsaluiuriasrAslasununsaluiuinsanutiinagsldud  C16:0, C180  9n
nsanwadiiinuindedinsihluiaundeldun o TAO-A-1-3g fule TAO-A-1-5 Finsaawunsa
s Linolenic acid (ALA C18:3:n3) Iuﬂ%mmﬁqa (3p8ay 16.26+0.04: 8.20+0.38) Faidunsalusiu
fifauddayiesnindu parent compound 783 omega-3
eanmsAnwannglunsdondouuaiiilds CHUMPPOR 032  #idausnsinwesimea
Clathria(Thalysias) (CHUMP-POR -03) $ea1mnsiasaidie ModifiedZobell medium uay Marine
Medium 2216 9ntanfistinna slucose 3 Armdudy 025, 05 uay 1%  wasvhnsinziaes
Junan 48, 72, 96, 120 , 144 au. wan1sAnwnuIUsunanselusiu C13:0, C14:0,
C14:1,C15:0,C15:1,C16:0 C16:1n9 C17:0, C17:1, C18:1, C18:2n6, C18:3n3 wazUsunaunsaludusiia
3ud (SFAs JrialidududaufeaMUFAs) wassdnlidududedon (PUFAs) Sauunndnsiuegied
ydAy (p<0.01) Lwiﬁ”’aﬁ%uagjﬁusuﬁmmmi mududurenima wazatlumsides  enuiunsa
lasiu C12:0

7. andnvaznanluiuluresimeiaiivhnsfnuluiuiisnlnensuaaidnamginzas 1z
JMTNGINUYIONT AUNANUIA NedYUNT  (UNTIAY 2553-TwAN 2555) wwwmé’ﬂwmum@lmﬂu
mu’mmumu%umum (SFAs) EJﬂnum@EJNSpheC/ospong/a vagabunda(TAO55-A-POR-01) it
nsnlasiurinlidududedon (PUFAs) unnnin wazlawincl lathria(Thalysias) CHUMP-A-POR03 310
fundnusn nziayunsiduiegnaiiwunsaluiusinliduiuiinugegn (29.08%TFA) uaznsalusiy
naulowf 3 wuuSinageanluiegtslasinClathria(Thalysias) CHUMP-A-POR03 LHufU(EPA =
9.06%TFA; DHA = 12.87%TFA)
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1ASIN1538N 5 NISHWLATIHLASIAS19UNNEIUVDIFNS LAY URUUNANANUNSTTUBIR
H -7} -7} 1 Q‘
PMNNZLANDASIAFDUANUFUNUS VR IATIAS 1M AATi A NEN19T 1NN

| 1 1 a % o/ sl v aa | 1
NA.AT. JIUANN IEGE YAIIIU Lmﬁaaqammz LT IEAIYMWIY NPT ATDDU

1 AIne1eans, 2 an1duwing1eanivniangia InIngIaeyTng AnTINeIaEYIT

A3Unalasen1side

MMTAUATIZRlATIAS1IU9EIUYO9ES prodigiosin

@15 prodigiosin 1Juas alkaloid @uduans pigment Aumsifigmdnisdinm Aefignd
cytotoxic, antimalaria, antimicrobial Wag anticancer tJuansuansusisssuvAnnulusnan
a N et & A a i o ¢ . . A Y A v
ﬁ;aumﬁlmwmwﬂwLiEJSLUﬂqﬂ,JmEJWUﬁ Serratia, Streptomyces wag Barcillus Vl@gﬂlé‘l/\l@WWﬂ@ﬁ]’]ﬂ

Wuilng Wedwnainuazuenliuans nuiild a1s prodigiosin lassaiedisgy
OMe

g‘U‘ﬁ 1 Prodigiosin

Prodigiosins 10w alkaloid #illlassadefiuseneusiens  pyrrole  S1uauandaduy
pyrrolylpyrromethene skeleton %331y methoxy LN1¥ag UL B |
nauIdelminsnaaesduaseidousuuludiuvedassainewnueietafnod B uas C

YD prodigiosin

Bnsnldduaszioyiusves prodigiosin
9 1. Bn3lY iodine Wudseuisen Tnevindisenine aldehyde aiimasineeiu pyrrole

iodine 1ludadatlizengnmnivies

q
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) // \\ . JOJ\ I2 (10 mol%)

N R¥ 'H toluene
R2 air, rt

N N
Rl R2 R2

fugideanunsalszauanudnialunisdunsziasoyiusivives prodigiosin 1uau 10
¥ile Fieas 3a-3j dananslugusoluil

3h 3] 3]
U 2 ayiiusves prodigiosin e85l iodine Wusissuizen

Fnsnldduaszeyiiusves prodigiosin 357 2 Asnsld BI(OTH3 Wlusseufizen Tnevirufisen
Y94 @13 pyrrole 4 ¥iiarinee Uag triethyl orthoformate 5 uag catalyst Bi(OTf); Nigaumniivias
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. Het Het
EtO-_OEt  Bij(OTf)3 (10 mol%
ettt + TOY (OTf)s ( ) Y

OEt solvent, rt Het

4 5 6
fugideanusalszaumnudnialunisdunsiziasoyiusivives prodigiosin fae3snsldy

BI(OTA)3 1udisaujisen 31w 4 viln Awandlugusoluil

6a 6b 6c 6d
gﬂ‘ﬁ 3 auiiugves prodigiosin Tne35nsld BIOTH3 Wudisaujisen

Wesnnansedlunisdunsigdanseyius  prodigiosin - fs1ame  Anddelausulsanig
o ¢ YA L. Yo aaa - . = a ] |
dunmeviouius prodigiosin tagldiisaujjisen Silica acid catalyst @ells1A1gn wiseud1e wazlyl
Juiusedainae

NFPRNLUUNTANATIZN  Vilnan1sin  pyrrole-2-carboxaldehyde  wag  pyrrole 119
U381 aldol condensation luaniiznsa lefeuius dipyrromethanol 1u product levinnns@inen
Tuanmeseielild %yield veawdnsdiuaiaian fawm1sn
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= v L4 [ . . . ! .
M99 1 NIELATIENBUNUD prodigiosin Ngu dipyrromethanol

WH U 1y
entry  pyrrole catalyst solvent time (h) temp %yield
(eq) o)

1 2 conc. HCL (1 drop) CH,CL, 0.5 rt 11
2 1.5 2N HCL(1.2 eq) toluene 0.5 rt al
3 2.5 conc. HCL (10 UM) MeOH 15 min -20 12
a4 2.5 conc. H,S0q (10 M) MeOH 15 min -20 12
5 2.5 conc. H,SOq (10 M) H,O 1.0 -20 12
6 2.5 H,50,4-Si0;, (10 mg) H,0 3.0 -20 56
7 2.5 H,50,-Si0, (10 mg) H,0 1.0 rt 42
8 24 H,S04-Si0, (10 mg) H,0 25 20 57
9 24 H,50,-Si0, (10 mg)  MeOH/ H,0 (1:1) 2.5 -20 18
10 2.4 H,50,-Si0, (10 mg) FtOH/ H,0 (1:1) 5.0 -20 43
11 2.4 H,S04-Si0, (10 mg) FtOH 2.0 20 39
12% 24 H,50,4-Si0;, (10 mg) MeOH 2 ml 2.0 -20 70
13* 24 H,S04-Si0, (10 mg) MeOH 0.5 20 43
14 24 H,50,-Si0, (10 mg) MeOH 15 min rt 18
15 2.4 H,SO4-SiO, (10 mg) toluene 1.0 -20 6
16 24 H,S04-Si0, (10 mg) CH,CL, 1.0 20 9

wuidhazaneldu organic solvent vie nIafTALLTINNY UiAR1azAaE ufilin
A3 polymerize fireudnsgatuiiu Aandndusinlidoinis nsldivize methanol Wushviavane
Ufisenaziiandndueiinanesion %yield vesnansnigs

venuileanis Mddelavinsdansigsiayius prodigiosin vlia dipyrromethane lngaasly
AL3aUATeN Silica acid catalyst vilagnisin d-nitrobenzaldehyde wag pyrrole 1vUfATeN
wazldimsinuludnhazanewiamaeitelild %yield vomansusigefian famsned 2 Bs nsld
thvide thuanfu methanol Husvhazaneufisenasiinnandnsinidvhazansuiindu
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M19199 2 HavesiiaraeNmInzanlun1sdunTIEieuRus prodigiosin %ila dipyrromethane

T H
@H N @ H,S0,-SiO,
O,N
1 eq. 12eq.
entry solvent time (h)  %yield | entry solvent time (h)  %yield

1 toluene 24 15 8 MeOH 3 12
2 1,4-dioxane 1.5 5 9 IPA 36

3 Et,O 1 5 10 t-BuOH 36 2
4 CH,CL, 24 4 11 H,0 24 37
5 THF 2 2 12 MeOH/ H,0 (1:4) 2.5 37
6 DMF 48 12 13 Et,O/ H,0O (1:4) 2.5 30
7 CH5CN 15 min 3

a P [ 6 v 6 .. . 2 .
137199 3 mimamawmmzaﬂumiaaLm’]wauwuﬁ prodigiosin ¥UA dipyrromethane

O

/©)‘\H n HpS04Si0;,
O,N \/—\/ MeOH/MH,0 (4:1)

entry pyrrole H,SO4-SI0,  temp. °C)  tme  %yield

(eq.) (eq.) (h)
1 1.2 0.2 rt 2.5 37
2 2.2 0.2 rt 3.0 60
3 5.0 0.2 rt 2.5 73

dmsumsei 3 Wun1smuianaues pyrrole MviUfA3eniu 4-nitrobenzaldehyde waz
H,S04-S10, catalyst Aiviunzay wu31 Usunawes pyrrole 7 5.0 eq. Wuannefinnandalsy %yield
g9dle 73%
YR A awv Yo aaa a T .- .
NHanIsAaelaviavun Mdduaiunsaldduseufisenviinlml fie Silica acid catalyst
Fadlsngn wissudie wazliiluiiviedandey lunisduasgioyiius prodigiosin
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1A59n153989 7 Aswmilentinisiin apoptosis Tulwaduzisaviatnflngansana
$ i o ' S
U3gnsIngadumzianaauentiuunlng

HA.AT.A38T Raund |, neA.as.dvan uwam), A9.YAITIO m%aqai’mmz
SA.15.93051 ﬁ'ﬂﬁsqal, SA.AT.UTIAU A3,

1. AMSUNNYANERS, NNNINLIFB VUL

2. anTUMANEATNIME AN INBIFEY TN

UNANED

v o

g 15 aa g aa P o 2 a &
N%Liﬂﬂ@u’]@L‘Uu&lgLiﬂﬂﬂﬂ'ﬂqmaqmrﬁﬂiuwﬁuﬂ?ﬂ%ﬂﬂ ‘{jﬁ]ﬁ]UUEJ\TVLlIQJﬂ'ﬁiﬂw’mglﬁﬂsﬂu@u

q
a

agiluszAvsam  senuiiiuinnuifiasatnannesiuazuuaiienaalusilnednsluns
fudamaiiuduuressaduziimatsrin wu undudiuy  wasuseinuagn  lun1sfnwased
yhmsfnugrsvesansatinantesiuasuuaiGensaluenlnesuin 7 vin Tunsdusnsidiy
aﬁ’maummt&ﬁaﬁm&ﬁaﬁﬁ 5 9iln An KKU-100, KKU-M139, KKU-M156, KKU-M213  ay KKU-
M214  wudh fansadeansssurfifieswdafiendio MSA2-3  figussudimsifiusiuiunes
wadupSaiothd KkU-M214 Tuseduiifann TuoaedlifgnssudinmafinsiuuvenvadugiSme
131%%1’3@5149] nsTiasuzsvieintinulreasihumedeuuandneiy  e1adaiiesn
waduziSeithanmaaeusl histological type Aiuananei

pgndlsfiny  enifidearldvimamasougvivesarsatnainresniuazuuniiGensialy

annafiuiy  wazdnwinalnlunisdudinisiiusiuiuveswaduziSviotane lu
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dyuna

uzdauaumnsmefiddylulssnsmlan andszinansly we. 2537 wuii S
AUrelsauziiannnit 18 a1ueu waslirelvivseana 9 dweulunn 9 U esdmseundielanld
pansadliinlud 2563 shlanvediaumedelsauniannnd 11 &uey uasieduludssmad
fdsiaunnni 7 Sueuiesniitefovarsedsiifsdesiumaielsaunse  aungnsiin
uzSmuiniitedusanfivannansuasysyneusivareduney  TduA  initiation, promotion LAY
progression Pnnalnnsieuzdeiidu  multifactorial wax multistep processes ¥11AN1T3NE
TlvaneTimausnistosiuniafnunsduauineine  Ussnoufunsnanuusiainondusses
y&a 9 Uszanamsidesas 70 vesfihouzdaildiumaitaduazinsunsnizaevevaduziiud
Fans¥nwuuy  local treatment (Wu msthdn viiededsnw) dnlilda nstnwiluszesilds
dodldeduunsadodudimausinrensadiaindinaeisadunifmdutsiase uennd
waduSnmwineeiidgmnisaes wieslinnssnuiuuy combination therapy fazlvnalaiin

uziwiothAifunsSeiuifoinisaigannlulssmale lnganglunia
nyfuoenideanieundiinandgtinafluvemnnimds (1) Teelvusdeieihiluszes
Buusndinlivansenns  Uszneufuluilagiudslifisnsildlunmsidaselussesuusn  {Uied
Tngjfidhsumssnusindimsdndulsreglussezaning Jaumifaldgnanniuniiagyiinssnuls v
TuzSwdadinimensalsedlii  uasinsnimnegs  dagdudihbifimssnumsSainioged
Uszdnsn (2) mssnwaulngIadudnwazusan (palliative treatment) wsemnsnwilagns
sdiafisnwunisnduidudludaas

Hagtugililunsiosiunassnuilsauzidadusuntagtu  erdnlngldinanmstudi
NNAUTTINA msuaneunuagululszmaesiinldingauannisussimadaisauneyiili
Auesldiedusuounn venaint mssnwilsausddnomslindnvusidutiagtu dned
dodia 1wu Yaymnisienn (drug resistance) wadhassoweniindufudiae (side effect) 1du

Qe

o

- setunsnenenderasainansssumAzadunineinsseiagaundsaligunninundnwm

Qe

'
Ly a

gUudINsiuduINTeITANZISS ethlugnisndmduensnuilsaunutdogtu  waziun
Usggnaldsanduensnwlsaunuteogdu  Saluwwimmilsnelidiaeddinnduen  wazdnunm

]
'

D

a Ao o 1Y Ao 1 gy ! a 1 °o § v o Y a
ety leemsihwimeendalddeliguiull  wazdievilinisiansainainsssuysun
Uszgndldlunisdestusnulsauzisemuuuamnissneunuiagiuunsraisundsdy

‘U gs QI o 1 901
n1sANEINSEUsINSINTUIUVBIYARULT VIR

INMINAFDUYNSTUEINTUTIUVDATAAULSY 4 vTa uay Hela, KB, MCF-7,
ASK 999858n9UIU 5 @15 WU @13 MSA2-3  flgvsduiimsiindnuiureseaduziiae
WA KKU-M214 Tusgauditann Taglian ICso value 10y 7.84 + 0.55 M o/ml  usilaifigndduds

a o I3 g 1 % aa a = = o a o £

NSLTIUIUTOLIARNLTVBUREN 4 vl (1519 1) Tuves?l a@saiedn 6 anskilignd

(% '
LYY a

SUSINITNUTIUIUTDUTARULLSMDUNAN 5 ¥T9 (1519971 1)
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A159dl 1 A0 ICs, VOsETARRSIUIL T @19 TuaduziSeionng KKU-100, KKU-M139, KKU-
M156, KKU-M213 waz KKU-M214  Ieevhnsiaeasadusssluanneilauaslaldans
Wi 72 il nsmdSinaneedifitinleeds SRB assay A1 1Cs, wansnatfua
mean + SEM (msmeaes 3 A)

ICs values (M g¢/ml)

Extracts

KKU-100 KKU-M139 KKU-M156  KKU-M214  KKU-M214
MSA2-3 NR NR NR NR 7.84 + 0.55
MSB6-3 NR NR NR NR NR
TA5-2 NR NR NR NR NR
CD508-SB NR NR NR NR NR
CD508-CB NR NR NR NR NR
TA3-3-X NR NR NR NR NR
CD508-SX NR NR NR NR NR

~ o A < ' Y A v aa [ v a o w A v Ao Y M v
Wesnnmsshwgtheuswiaind medsnmeiidn nsldaiivide viieseddnwdnlulana nns
[ < % a o v W I3 LY Y] aY o w 1 &
Shwlspuzisalaenmsivgnaiividasnwuzsduldagdu fwadivednda  wu Jgyminishesn (drug
resistance) NathufesveIMAnTURUEIe (side effect) Wusu  deliu nswengnudnenansaiin
NFITUVIRIANgVBTUSINITTNTIIWeIAduzsWotR  iethlugnsndnduensnuilin
v = & = o o § Y, Naa  aa = Ao AaX Y %
wnudagtudatunuimanisiagyiigUieidiendugnuasiouamdiniadu - lagn1ssnwine
grnfianlddellgeiuly Ay Aagilddsdianuaulaias@nwAuaimansiinalunisduds
nsiinunreamasuziSwiotd  swdnalnlunisdudinisiiudiuiureseaduzieieins
aneiIdelsvinanageugnsdudinsiiudviuveseaduzsuiound 5 wia lagldansadnain
535UWR 7 vila  wudn ansaneansssuviniieasiafedfe  MSA2-3  Hanadudanisiiudnuiu
3 I3 ' Y v aa aM o Lo & a o 3 <
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WeaUAAB LTSRN, Xestospongiasp. “purple” WestnArnGu Neopetrosia sp. “blue”
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Waa@rmnaxag, Petrosia (Petrosia) hoeksemai
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Wasigsiadsn, Cacospongia sp.

Wfam'lwi@w;u%um, Oceanapiasagittaria NaATNNL, Petrosia (Petrosia) expansa var. aruensis
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