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part from their beneficial value to human, sea cucumbers also play a significant
rolein the ecological system. They contribute to counteract the negative effect of ocean
cidification on coral growth (Schneider et al., 2011), and facilitate in nutrients

recycling as well as decomposing detritus and other organic matters, which are further



degraded by marine bacteria (Du et al., 2012). Sea cucumbers also live on thew

and gain their foods by ingesting marine sediment or filtrating the seawat \dlng

the microorganisms present in the surrounding (Sulardiono et al., ZOZA'erla have

been found within some sea cucumber species including in theirYt.,' which were

ingested as part of their food intakes (Pagan-Jiménez et al., 2019; erts et al., 2001;
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Gao et al., 2014). These microorganisms have been sug sgist in the host’s

nutrient digestion and absorption, immunization and biolegical ahtagonism (Amaro et
al., 2009; Hess et al., 2011; Amaro et al., 2012). F ore, Som a(#erﬁf; rains
isolated from the intestine of sea cucumbers h been $u d t(@})robiotic

candidates for improving the health of hunw sew‘:ucu ers (@ggemes et al.,

2020; Gao et al., 2014; Yang et al., 2015

The surface of sea cucumEE also%vijat a hotspot for bacterial

colonization, since it fumlshe\ nt-ric bitat fo ﬁrla (Wilson et al., 2010;

Goecke et al., 2010). T W bac rial lmg‘%and their eukaryotic hosts may
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have a symbiotic relat ant role to their survival (Hadfield,

2011; Krediet et @ Furllerm e, the ‘iﬁ\ﬁce -attached bacteria have been shown

to produce in b1 compeun: ;!31 tgdmpetlng species for their survival and to

gain an ad 1n t hig Ve conditions (Long and Azam, 2001), hence

makin t potentla rm{ﬁ so@'é of useful antimicrobial molecules (Wilson et al.,

20% ious studies recor that microorganism samples are primarily obtained
e external body parts of sea cucumber but study on bacteria from internal body

O‘ls are still limited (Chen et al., 2021). The symbiotic interaction of bacteria

inhabiting the external and internal parts of marine invertebrate host may also constitute



an interesting source of valuable bioactive compounds (Radjasa and Sabdonow,

such as pigments and other secondary metabolites. %\

Pigments are among the diverse bioproducts that have beenﬁ focus of many
research throughout the years, especially the ones produced by marine bacteria (Venil,

2013). Naturally synthesized pigments by marine bacteri haWn suggested to be

highly beneficial for human and environmentally s areQ? synthetic

colorants (Soliev et al., 2011; Venil et. al., 2013). Fusthermore, s¢vera 1ne @tsria
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Bacte.%t pigmentdproducing Zability have also been isolated from sea

cucumb%kMala’ . For exa@e, an orange bacterial strain identified as
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Sta;mccus kloosii was iso]@%@d from Holothuria leucospilota respiratory tree from
N

Island, Perak (Kamarudin et al., 2013), while a red pigmented bacteria that
ed

antimicrobial activity against Escherichia coli and Candida albicans was

d’
olated from a sea cucumber in Tinggi Island, Johor (Jafarzade et al., 2013). However,

studies on bacterial communities associated with various sea cucumber species from



Malaysia seawaters are still limited, especially those with pigment producing abw
antimicrobial activity. Therefore, this research aimed to isolate and iden@lerial
samples from the external and internal body parts of sea cucumbers fro or Island

and Sabah, besides screening for pigment production and antibactérial activity of

selected pigmented bacterial isolates. V

1.2 Problem Statement { ' t,)
Sea cucumbers of different species are known topexi l\@a@ however
studies on bacterial communities associat$the°?rho ody @;laysian sea

se@%umbers from the

cucumbers are still scarce. Besides, baeteria.associated

Borneo Island including Sabah of alaysia\r5\$t ,{E&tudied, even though
N
Sabah is among the recognised%n of 9 eac @ber with a total of thirty

eight species were docum m
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bacteria is important t ide information’on't mbiotic interaction between the
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inhabiting the s&uc ber o be E%éﬁ' as indicators of potential environmental
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pollution or contamination
<L N
% d1’ve y;ﬁf seYe

the cumber species at certain location of Malaysia
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se& ave also been suggbc{t%d to be facing threat of declining due to overfishing,

a
direct exploitation, habitat loss and degradation (Kamarudin et al, 2015). Thus,

Yinformation on the presence of pathogenic bacteria associated with sea cucumbers could
be useful to develop intervention program for disease management in aquaculture

industries and for consumers protection (Chanderan et al., 2019). Isolation of non-
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pathogenic bacteria from the internal body parts of sea cucumbers may also results in

cultivable bacteria that can be further characterized to be applied as th@ioﬁc

dietary supplements to improve the health of sea cucumbers and provide them with
——

protection against infection (Yan et al., 2014; Yang et al., 2015) as one of their

sustainability measures.

Apart from that, sea cucumber-associated bacte E ent roducmg
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function to survive in the extreme marine conditi compare to se estr1a1
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neretabolites that are

different from those synthesized tr1 1 g ni rfémay also be discovered
(Fitri et al., 2017). This prov1K rospectfor n ral nt sources with bioactive
potential as a substitute to syntheticgpigme at can be toxic, carcinogenic
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and may cause damage%nwro nt agngag eetal., 2020; Duran et al., 2002).
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To identify sea cucumber specimens collected from two locations of Malaysia

0& seawater using morphological analysis.

environment, and bacteria that are symbiotic wga c

ability to produce important bioactive cocw and seco

al., 2010). Due to the marine bacterla S e metabol'
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To isolate and identify bacteria isolated from sea cucumbers and surro

sediments and seawater using 16S rRNA gene sequencing and @netic

analysis.

To analyse pigments produced by selected bacterial isolates

aZeria' isolates against
d

NY.

ng UV-visible
spectroscopy.
To screen for the antimicrobial activity of pigmen

selected pathogenic bacteria using disc diffusion od.



