
molecules

Review

Species Diversity and Secondary Metabolites of
Sarcophyton-Associated Marine Fungi

Yuanwei Liu 1, Kishneth Palaniveloo 1,* , Siti Aisyah Alias 1 and Jaya Seelan Sathiya Seelan 2,*

����������
�������

Citation: Liu, Y.; Palaniveloo, K.;

Alias, S.A.; Sathiya Seelan, J.S. Species

Diversity and Secondary Metabolites

of Sarcophyton-Associated Marine

Fungi. Molecules 2021, 26, 3227.

https://doi.org/10.3390/

molecules26113227

Academic Editor: Rosa Durán Patron

Received: 30 March 2021

Accepted: 13 May 2021

Published: 27 May 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Institute of Ocean and Earth Sciences, Institute for Advanced Studies Building, University of Malaya,
Kuala Lumpur 50603, Wilayah Persekutuan Kuala Lumpur, Malaysia; alec.liu2012@gmail.com (Y.L.);
saa@um.edu.my (S.A.A.)

2 Institute for Tropical Biology and Conservation, Universiti Malaysia Sabah,
Kota Kinabalu 88400, Sabah, Malaysia

* Correspondence: kishneth@um.edu.my (K.P.); seelan80@ums.edu.my (J.S.S.S.); Tel.: +60-13-878-9630 (K.P.);
+60-13-555-6432 (J.S.S.S.)

Abstract: Soft corals are widely distributed across the globe, especially in the Indo-Pacific region, with
Sarcophyton being one of the most abundant genera. To date, there have been 50 species of identified
Sarcophyton. These soft corals host a diverse range of marine fungi, which produce chemically diverse,
bioactive secondary metabolites as part of their symbiotic nature with the soft coral hosts. The most
prolific groups of compounds are terpenoids and indole alkaloids. Annually, there are more bio-active
compounds being isolated and characterised. Thus, the importance of the metabolite compilation
is very much important for future reference. This paper compiles the diversity of Sarcophyton
species and metabolites produced by their associated marine fungi, as well as the bioactivity of these
identified compounds. A total of 88 metabolites of structural diversity are highlighted, indicating the
huge potential these symbiotic relationships hold for future research.
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1. Soft Corals

Soft corals, also known as octocorals, are Anthozoans (Ehrenberg, 1834) classified
under the subclass Octocorallia (Haeckel, 1866). They belong to the Phylum Cnidaria,
making them closely related to the sea anemones, hard corals and jellyfishes. Unlike
hard corals that are the building blocks of the coral reef, soft corals act as shelter for
juvenile fishes and food to some marine organisms. As the name octocoral is derived
from Latin “octo”, which means eight, soft coral species comprise of eight-tentacle polyps
and eight mesenteries, with minimal variance within the clade. The polyp in octocorals
is an individual zooid, and they together play important roles in the essential functions
of a colony, including growth, food capture, transport of nutrients, defence, irrigation
of seawater and reproduction [1]. As suspension feeders, soft coral food intake relies
on environmental conditions, especially water currents [2]. For small organic particles
(<20 mm), octocoral polyps can filter them from the water column, whereas larger particles
(such as zooplankton and larvae) could be captured or intercepted by the tentacles. Since
octocorals have simple stinging cells (nematocysts), their food is restricted to weakly-
swimming, small plankton [3].

Octocorals are widely distributed, with their presence recorded from the intertidal
zone to depths up to 6400 m and from tropical to polar regions [4]. Their distribution
is heavily influenced by several environmental factors, for example, distance from the
coast, suspended organic matter and the presence of strong currents [5]. For instance, the
distribution of cold-water species is closely related to salinity, temperature, productivity,
oxygen, the broad scale of the highest diversity of soft corals in the world, of which
are mostly endemic [6,7]. However, the greatest diversity of octocorals is recorded in
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