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Abstract. Marine sponges are rich sources of bioactive substances with various pharmacological 
activities. Previous studies have shown that most bioactive compounds were originally produced 
by associated-microorganisms. Fungi associated with the marine sponges collected off 
Karimunjawa National Park were isolated and identified by morphological characteristics and 
molecular level analyses based on internal transcribed spacer (ITS) regions. A total of 2 isolates 
which were characterized, the fungi Penicillium spinulosum and Trichoderma virens have been 
revealed. 
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1.  Introduction 
Our investigation on marine sponges have shown that the sponges are potential sources of anticancer 
compounds [1]. Many research have also proven that the sponges have pharmacological potency as  
antibacterial, antifungal, antimalarial, and antioxidant [2-6]. However, among the bioactive compounds, 
only few of them passed to the preclinical and clinical test stage, as they are source limited [7].  
Extracting a large amount of a particular compound from nature will inevitably disturb the local ecology. 
Chemical synthetics are the preferred method for producing the bioactive compounds; however, in many 
cases, this method is not feasible due to the complexity and chirality of the target compounds [8]. 

Sponges are well known to contain a large number of microorganisms within the mesophyll that 
some of them permanently associated with the host sponges [9]. Some microsymbiont provide the 
bioactive compounds [10]. Several studies indicated that some metabolites were produced by associated 
microorganisms [11]. 

In recent years, some fungi have been shown to be sources of bioactive compounds and enzymes that 
important for industrial or ecological properties. Some bioactive compounds produced by the genus 
Fusarium have various biological activities, i.e. antifungal, antibacterial, and antimalarial [12-14]. 

In this paper, we describe the isolation and molecular identification of the sponge-associated fungi 
from marine sponges collected from Karimunjawa National Park, Indonesia. 
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2.  Materials and Methods 

2.1.  Sponges collection 
The marine sponges were collected from the Karimunjawa National Park, Karimunjawa, Indonesia by 
SCUBA diving at 3-15 m depth. The specimens were kept cool until the inoculation process [15]. 

2.2.  Isolation of the associate fungus 
Isolation of the fungus from the sponges was conducted using the method proposed by Safaeian et al. 
with modification of the sponge size and media.  The sponges were washed with sterilized seawater 
before inoculation process to remove any associated microorganisms from their surface [16]. Each 
specimen was then cut into small piece (approx. 1 cm x 1 cm x 0.3 cm). The fungus was isolated by 
putting each piece of the sponge directly on the surface of malt extract agar (MEA) medium; one agar 
plate contains one sample to avoid contamination and confusion regarding the source of fungi. After 
incubation for three days, the fungal colonies were separated based on their morphological 
characteristics, and each colony was inoculated on a new agar plate containing MEA. This process was 
repeated until a pure sample of each isolate was obtained [17]. 

2.3.  Sponge identification 
The sponge host of the potential isolates was identified based on morphological and spicules 
characteristics according to a method proposed by Hooper [18].The features were examined for 
morphological characteristics including colony shape, color, texture, consistency, and surface type.  For 
the spicules preparations, a small fragment of the sponge was placed in a small Erlenmeyer flask, then 
a small quantity of commercial bleach (sodium hypochlorite) was added. After the organic components 
dissolved leaving only the mineral skeleton, the bleach was diluted with ethanol and removed carefully. 
The washing process was repeated until the clean spicules were obtained. The clean spicules suspension 
was transferred onto a glass slide and observed and photographed at 100x and 400x magnification. 

2.4.   Characterization of LB-18-1 and LB-19-4 isolates 

2.4.1.  Phenotypic characterization. The fungal isolates were grown on MEA medium (5 days) before 
analysis. The photograph the morphological characteristics under a microscope. Isolate identification 
was conducted using a fungal taxonomical book and taxonomical guidance [19]. 

2.4.2.  Molecular identification of the fungal using 18S rRNA gene analysis. The DNA isolate was 
extracted with Chelex following the instruction provided by the company (Bio-Rad, US) [20].  In brief, 
the mycelia were added with 50 μL-100 μL aquabides (ddh2O) and 1 mL of diluted saponin (Bio-Rad, 
US) in PBS (Phosphate Buffer Saline).  The mixture was incubated for 24 hours in 4 oC prior to 
centrifugation at 13,000 rpm for 1 minute for supernatant separation. A 250 µl of 10% chelex (Bio-Rad, 
US) was added to the DNA extract and homogenized under vortex for 20 seconds prior to centrifugation 
at 13,000 rpm for 2 minutes.  Then, the mixture was heated at 95 oC for 45 minutes and homogenized 
using Vortex homogenizer.  The mixture was centrifuged again at 13,000 rpm for 2 minutes.  After 
removing the supernatant, the DNA was extracted with isopropanol (Merck, Germany) for further 
analyses with electrophoresis on agarose gel (Bio-Rad, US). Electrophoresis was run at 100 volts using 
TAE (Tris-Acetate-EDTA) (Sigma-Aldrich, US) as a running buffer. Gels were observed under UV 
light after staining with ethidium bromide (Bio-Rad, US). Amplification PCR was conducted using 
universal primer for 18s rRNA (Bio-Rad, US).  Sequencing of the DNA was conducted in Genetika 
Science Jakarta, Indonesia. 

2.4.3.  Analysis of sequence alignment of 18S rRNA gene and phylogenetic analysis. Phylogenetic 
analysis was conducted using BLASTn software provided by Gen Bank (NCBI), followed by alignment 
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process using Clustal X software. The phylogenetic tree was developed using a MEGA version 5 
software. 
 

3.  Results and Discussion 
A total of 2 fungal symbionts from seven sponges collected off Karimunjawa National Park were 
isolated and identified. On the previous study, it was reported that Karimunjawa National Park provided 
antifungal sources from the sponge-associated fungi [21]. The fungal identification was carried out 
based on the morphological and molecular level. 

The fungus LB-18-1 have white colony on MEA plate and the fungus LB-19-4 showed green on 
morphology. Based on the microscopic feature, it belongs to the genus Trichoderma. The occurrence of 
anamorphic or telomorphic phase of the fungal species [22],  require the molecular level to identify the 
fungi. Genotypic characterization was done employing fungal 18S rRNA. 

The genomic DNA from LB-18-1 isolate was amplified by PCR. This amplified gen product was 
used for further identification. The consensus sequence of 678bp of 18S rRNA (Figure 1) gen was 
generated from forward and reverse sequence data and searched through the BLAST homology data and 
the result showed 99% similarity with Penicillium spinulosum (GenBank accession no. JQ717353.1). 
Hence, the fungus LB-18-1 could be identified as P. spinulosum. The PCR product of LB-19-4 was 
sequenced and showed the length 623bp. After the BLAST homology searched, this fungus had 99% 
similarity with Trichoderma virens with accession no. KT803076.1. 

 

 
Figure 1. The fungal bands of LB-18-1 (7) and LB-19-4 (9) from PCR amplification products 

 

LB-18-1 LB-19-4 
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Figure 2. The phylogenetic tree of LB-18-1 and LB-19-4 

 
Penicillium belongs to the sponge-generalist genera as it can be found in more than one sponge and 

dominantly isolated from sponges [23]. Penicillium is particularly known for their ability to produce 
important bioactive compounds. Alkaloids from P. aurantiogriseum have been reported to have 
cytotoxic activity against several cell lines [24].  

The genus of Trichoderma has frequently been reported as the marine-derived fungus. This genus 
also widely discussed as terrestrial fungi mostly isolated from soil [25]. The serious observation and 
identification of marine-derived fungi have been done in a significant progress [26]. The marine isolates 
have been studied to have taxonomically close relation to species that are from terrestrial environments 
[27]. On the other hand, it produces different and unique secondary metabolites compare to the terrestrial 
one [28]. In the marine area, Trichoderma species were found ranging from the tidal zone and wetland 
[29]. The members of Trichoderma produce numerous metabolites and have been evaluated for its 
bioactivity on a various study as biocatalisator [30], antioxidant [31],  biological control agent [32], 
anticancer [33], and antibiotic [34]. The recent report provides the information that the fungi from 
Karimunjawa National Park could be utilized as the source of the bioactive substance. 

4.  Conclusion 
A total of 2 isolates which were characterized, the fungi Penicillium spinulosum and Trichoderma virens 
have been identified from sponges collected off Karimunjawa National Park. The further study about its 
bioactivities needs to be done to reveal the potential of Karimunjawa National Park biodiversity. 

5.  Acknowledgement 
The authors deliver gratitude to Directorate of Research and Community Development, Directorate 
General of Straightening for Research and Development, Ministry of Research, Technology and Higher 
Education of the Republic of Indonesia for the funding through the Postgraduate Team Scheme (Hibah 
Tim Pasca Sarjana. 
 

 

 Trichoderma virens KT803076.1

 Trichoderma koningiopsis JQ040366.1

 Trichoderma dingleyae DQ333548.1

 LB 19 4

 LB 19 5

 Fusarium solani AF129105.1

 LB 18 1

 Penicillium spinulosum JQ717353.1

 Candida albicans BD309256.1



5

1234567890

3rd International Conference on Tropical and Coastal Region Eco Development 2017 IOP Publishing

IOP Conf. Series: Earth and Environmental Science 116 (2018) 012098  doi :10.1088/1755-1315/116/1/012098

 
 
 
 
 
 

References 
[1] Trianto A,  Ridhlo A,  Triningsih DW, and Tanaka 2017 J IOP Conf. Series: Earth and 

Environmental Science 55,  012069 
[2] Qaralleh H, Idid S, Saad S, Susanti D, Taher M, and Khleifat K 2010 J. Mycol. Med. 4 315–20. 
[3] Sik W, Ki H, Young K, Am S, Soo Y, and Hee I 2006 FEBS Lett. 5 1490–6 
[4] Fattorusso C, Persico M, Basilico M,  Taramelli D, Fattorusso E, Scala F, and Taglialatela-Scafati 

O 2011 Bioorganic Med. Chem. 1 312–20 
[5] Trianto A, Hermawan I, de Voogd N J,  Tanaka J 2011 Chem. Pharm. Bull. 10 1311–13  
[6] Hadas E, Shpigel M, and Ilan M 2005 Aquaculture  1-4 159–69 
[7] Dunetz J R, Julian L D, Newcom J S, Roush W R, and Florida S 2008 J. Am. Chem. Soc 48 

16407–16 
[8] Li Z Y, He L H, Wu J, and Qun J 2006 J. Exp. Mar. Biol. Ecol. 1 75–85 
[9] Visamsettia A, Ramachandrana S S, Kandasamy D 2016 Microbiol. Res. 185: 55–60  
[10] Dunlap W C, Battershill C N, Liptrot C H, Cobb  R E, Bourne D G, Jaspars M, Long P F and 

Newman D J 2007 Methods 4 358–76 
[11] Altomare C, Perrone G, Zonno M C, Evidente A, Pengue R, Fanti F and Polonelli L 2000 J. Nat. 

Prod.  8 1131-5 
[12] Shu R G, Wang F W, Yang Y M, Liu Y X and Tan R X 2004 Lipids 39 667–3 
[13] von Bargen K W, Niehaus E M, Bergande, K, Brun R, Tudzynski B and Humpf, H-U 2013 . Nat. 

Prod. 76 2136–40 
[14]   Li Q and Wang G 2009 Microbiol. Res. 2 233–41 
[15] Safaeian S, Hosseini H, Asadolah A P and Farmohamadi S 2009 J. Mycol. Med.  1 11–16 
[16] Terkina I A, Parfenova V V and Ahn T S 2006 Appl. Biochem. Micro. 42 173–6 
[17]  Hooper J N A. 2000 Sponge Guide : Guide to Sponge Collection and Identification. Queensland 

Museum, South Brisbane. (online) http://www.spongeguide.org/ speciesinfo.php? species  
[18] Seifert K. F 1996 Fusarium Interactive Key. Her Majesty The Queen in Right of Canada Agr. 

& Agri - Food Canada. 65 pages. 
[19] Walsh P S, Metzger D A and Higuchi R 1991 BioTechniques 10 506-13. 
[20] Trianto A, Sabdono A, Rochaddi B and Triningsih D W 2017 Asian J. Microbiol. Biotechnol. 

Environ. Sci.  3 (preprint AJ– F- 105) 
[21] Taylor J W, Jacobson D J, Kroken S, Kasuga T, Geiser D M, Hibbett D S, et al.  2000 Fungal 

Genet. Biol. 31 21–32. 
[22] Li Q and Wang G. 2009.164: 233—241. 
[23] Xin Z H,  Fang Y, Du L,  Zhu T,  Duan T, Chen J,  Gu Q and  Zhu W 2007 J.  Nat. Prod. 5 853–

5. 
[24] Ahmed Abdel-Lateff. 2008  Z. Naturforsch C  9-10 631-5 
[25] Jones E B G, Sakayaroj J, Suetrong S, Somrithipol S, and Pang K L 2009  Fungal Divers 35 1–

187 
[26] Ho¨ller H W, Wright A D, Mathee G F and Schulz B J 2000 Mycol. Res. 104 1354–65 
[27] Pruksakorn P, et al. 2010 Med. Chem. Lett. 20 3658–63 
[28] Saravanakumar K, Yu C, Dou K, Wang M, Li Y, Chen J 2016 PLOS ONE 12 e0168020 
[29] Martins M P, Mouad A M, Boschini L, Regali Seleghim M H, Sette L D, Meleiro Porto A L. 2011 

Mar. Biotechnol. (NY) 2 314-20. 
[30] Fang, F, Zhao J, Ding L, Huang C, Naman C B, He S, Wu B, Zhu P 2017  Mar. Drugs 8 260  
[31] Gal-Hemed I, Atanasova L, Komon-Zelazowska M, Druzhinina I S, Viterbo A and Yarden O 

2011 Appl. Environ. Microbiol. 15 5100–9 
[32] Garo E, Starks C M, Paul R. Jensen, Fenical W, Lobkovsky E, and Clardy J 2003 J. Nat. Prod. 3 

423-6 
[33] Liaw C C 2015 Planta Med. 81 - PM_148 
 


	2.1.   Sponges collection
	2.2.   Isolation of the associate fungus
	2.3.   Sponge identification
	2.4.    Characterization of LB-18-1 and LB-19-4 isolates

