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compressa. Notably, P. compressa harbored symbionts belonging to both clades C and
D, with C1 being the dominant sub-clade. The detection of thermally and salinity-tolerant
Symbiodiniaceae lineages, particularly clades C and D, suggests that these symbiotic
associations may contribute to the ability of coral hosts to persist under the highly variable
environmental conditions of the Persian Gulf. These findings provide baseline
information on coral-Symbiodiniaceae associations around Lavan Island and contribute
to understanding the potential role of symbiont diversity in coral resilience to
environmental stress.
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EXTENDED ABSTRACT

Introduction

Reef-building corals commonly harbor diverse clades of symbiotic dinoflagellates, traditionally
referred to as zooxanthellae and currently classified within the family Symbiodiniaceae. A
single coral colony may harbor multiple symbiont clades simultaneously, and the relative
abundance of these symbionts can vary among coral species and geographic locations.
Environmental conditions can influence the composition and dominance of symbiont
communities, potentially favoring lineages with greater tolerance to local environmental
stressors. Consequently, coral-Symbiodiniaceae associations are considered an important
component of coral acclimatization and persistence under variable environmental conditions.

Given the important role of Symbiodiniaceae in coral bleaching and the functioning and
persistence of reef-building coral communities, understanding the association between corals
and their symbiotic algae is particularly important in the Persian Gulf, where corals are exposed
to pronounced temperature and salinity fluctuations. Because the morphological characteristics
of symbiotic dinoflagellates provide limited information about their genetic and physiological
diversity, molecular approaches are required for reliable identification and characterization of
their lineages. Therefore, this study aimed to characterize and identify different symbiotic
dinoflagellate clades associated with selected reef-building coral species around Lavan Island
using denaturing gradient gel electrophoresis (DGGE) and subsequent sequencing.

Materials and Methods

Seven species of reef-building corals, including Cyphastrea microphthalma, Platygyra
daedalea, Pavona decussata, Acropora downingii, Psammocora contigua, Dipsastraea pallida,
and Porites compressa, were collected from depths of 3—5 m around Lavan Island in the
northern Persian Gulf using SCUBA diving. Coral species were identified using the taxonomic
key of Veron (2000). Following transportation to the laboratory, DNA was extracted from coral
tissue samples. The Internal Transcribed Spacer 2 (ITS2) region was amplified using ITS2-
specific primers and a GC-clamp primer. Polymerase chain reaction (PCR) products were
separated using denaturing gradient gel electrophoresis (DGGE) to resolve different symbiont
profiles. Distinct DGGE bands were subsequently characterized by sequencing to identify the
associated Symbiodiniaceae clades and sub-clades.

Results

Seven reef-building coral species were identified around Lavan Island. DGGE profiles revealed
multiple symbiont lineages within the examined coral samples, indicating that several
Symbiodiniaceae clades could occur simultaneously within individual coral species. Among
the seven coral species examined, sub-clade D1 was dominant in C. microphthalma, D. pallida,
and P. daedalea, whereas sub-clade C1 was dominant in P. contigua and P. compressa.
Notably, P. compressa harbored symbionts belonging to both clades C and D, with sub-clade
C1 being particularly prominent. These results demonstrate considerable variation in
Symbiodiniaceae composition among the coral species examined.

Conclusion
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The present study identified clades C and D and their respective sub-clades C1 and D1 as the
dominant Symbiodiniaceae lineages associated with the investigated coral species around
Lavan Island. The occurrence of multiple symbiont clades within the studied corals indicates
that coral colonies can maintain diverse Symbiodiniaceae associations under the environmental
conditions of the northern Persian Gulf. The predominance of clades C and D may reflect their
ability to persist under the region's relatively high and variable temperature and salinity
conditions, although their specific physiological tolerance was not directly evaluated in this
study. The findings provide baseline information on coral-Symbiodiniaceae associations
around Lavan Island and contribute to a better understanding of the potential role of symbiont
composition in coral persistence under environmental stress.
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