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Hurghada, Red Sea were isolated and identifiethéospecies

Apr. 2017 level. A total of 47 fungal isolates (37 isolatesn hard corals

and 10 isolates from other invertebrates) were ectdd.

Keywords: Twelve of them arebelonging to 4 genera; Aspergillus,
Marine fungi Penicillium, Nigrospora and Botrydiploida. Aspergillus and
Hard coral Penicillium were represented by 5 species each whereas,

Pathogenicity

Red Sea

Nigrospora andBotrydiploida were represented by one species
each. Pathogenicity of 12 fungal species &alaxea
fascicularis and Stylophora pistillata corals revealed that that
the degree of pathogenicity depend up on the fuspaties,
hard coral species and the duration of exposurspures.
Colonies of G. fascicularis were more susceptible to fungal
infection thanS. pistillata where they were infected in the first
week by spores of four fungi compared to one furggpacies
for S pistillata. G. Fascicularis was infected byAspergillus
niger, andA. parasiticus where black spots appeared on some
parts of the colonies and the skeleton started dcay In
general A. flavus, A. fumigatus, Botryoldiploida sp., P.
crustosum, andP. echinulatum had no effect on coral colonies.

INTRODUCTION

Fungal diseases can act as major limiters of nladumch cultured populations of

marine organisms. Mycopathogens of aquatic anirhale become the focus of
considerable attention because of the high occoeef fungal diseases in wild
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populations and aquaculture (Polglasal., 1986; Noga, 1990). Most marine fungal
infections, once established in an individual, @ften fatal and difficult to treat. This
indicates that these fungi will continue to be peotatic pathogens of marine
organisms (Noga, 1990). The phylum Cnidaria, cosgatriof an approximate 10,000
species (Zhang, 2011) has been the most widelyiestudith regard to fungal
prevalence. While the presence of fungi in corasthiois acknowledged in the
literature (Bentist al., 2000; Golubic et al., 2005).

A high diversity of bacteria, archaea, viruses,aalgprotozoa and fungi
comprise complex assemblage that, including thalamimal, has been termed the
coral holobiont (Rohweet al., 2002; Knowlton and Rohwer, 2003). These organisms
have been found to differ from those in the adjhceater column and represent
potentially co-evolved symbionts (Rosenbetgal., 2007).Although the association
between corals and fungi (henceforth ‘coral fun$igs been reported from a wide
host, geographic and climatic range (Freiwngldl., 1997), very little is known about
their identity or the nature of their interactionttwthe holobiont. Coral fungi were
long believed to be parasitic to the coral itsgkéridricket al., 1982) or to endolithic
algae within the coral skeleton (Priessl., 2000).

The most important mitosporic fungal pathogensFamsarium species (e.dgr.
solani) which have been reported to be associated witll shsease of marine
crustaceans (Lightner, 1988), and mycotic infediam hermit crabs (Smolowitet
al., 1992) and lobsters (Stewart 1984). Other mitospiamgal pathogens include an
unnamed Scolecobasidium which causes infection gmuassive coral species from
the Andaman Islands (Raghukumar and Raghukumarl),1@&hroconis humicola
which causes ulcerative lesions in devil stingemicus japonicus) cultured in Japan
(Wada et al., 1995), andLasiodiplodia theobromae which was isolated from an
infection in a juvenile boring clanT(idacna crocea) cultured in Australia (Nortoet
al., 1994).

Most marine fungal infections, once establishednrnndividual, are often fatal
and difficult to treat. This indicates that thes@di will continue to be problematic
pathogens of marine animals (Noga, 1990). Therefibre current study aimed to
investigate the distribution and the most commonimeaderived fungi from different
hard coral species, Hurghada, Egypt with specigrersis on their pathogenicity.

MATRIALS AND METHODS

Sampling methods

Samples were collected from Hurghada on northemh & coast and about 5
km away from Hurghada city centre in January 20Miée area is adjacent to the
National Institute of Oceanography and Fisheriesj Bea branch at latitudes of 27°
17' 13" N and longitudes of 33° 46' 43" E. SCUBAidg and snorkelling were used
to collect hard corals. Samples were rinsed widrilsted distilled water and then
kept in sterile plastic bags till they reach thédatory. For the purpose of the
isolation of marine fungi, 45 samples of which ¥akhy samples, 15 bleached and
15 dead corals were examined.
Isolation of fungi from hard coral

For isolation of fungi collected samples were destted with 70% ethanol for
30 seconds and then rinsed three times with didtifiterile water to remove any
contamination (Toledo-Hernandex al., 2008). Four tissue fragments were taken
from each sample and planted on glucose peptoraess ggar GPYA (1.0 dlglucose,
1.0 gI* yeast extract, 0.5 Qlpeptone, 18 gl agar, in 50% seawater and 50% distilled
water that is a standard medium for isolating meafungi. Chloramphenicol (0.25 gl
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') was added to the medium in order to inhibit palssbacterial growth. The samples
were incubated for 7-15 days at 28°C.
Identification of fungal isolates

Fungi were cultured on Czapek's yeast extract agdrncubated at 28°C for 7
days (Pitt, 1979). ). The growing fungal coloniesrg&vcounted, isolated and stored in
agar slopes for further investigation. ldentificati was done on the basis of
macroscopic features of fungi covering growth ratelony colour as well as
production of surface exudates and pigmentatiocotafny reversed. Wet mounts of
fungal strains were prepared in lactophenol cotbdne stain for microscopic
examination. Hyphae, conidiophores and conidia vebgerved and measured using
standardized ocular scale. Fungi were then idedtiilommonly used universal keys
by Pitt (1979), Moubasher (1993) and Domsgthal. (2007). Based up on the
frequency of occurrence, Isolated species are ifibsas very frequent (> 20%)
frequent (10-20%) and infrequent (<10%) as adopted@ian and Leong (1989).
Identification of marine hard corals

Hard corals were identified using Sheppard (199)) \deron (2000).

RESULTS

Distribution of fungi in different hard coral species

A total of 47 samples from the marine environmeatewsed to isolate fungi of
which 37 isolates were taken from hard corals &edother 10 isolates were obtained
from other invertebrates. Among the hard coral segsed in this stud@ylophora
pistillata was the most frequently used (20 isolates) follb\wg, Acropora tenius (6
isolates)Montipora andPorites (4 and 3 isolates, respectively). One isolate tafasn
from each ofavia, Acropora sp.,Favites andGalaxea sp.
Identification of coral fungi

The number of fungi varied among the coral spedam®stigated (Fig.1).
Sylophora pistillata had the highest number of fungal species with fiécies
whereadravia sp. had the lowest number of fungal species (@hgFwere isolated
from all of corals, healthy, bleached and dead. él@x, the occurrence of each fungi
in coral species varied coral specteyistillata andMontipora were represented in
the three whereaPorites and Acroporawere represented in two statisrites in
healthy and bleached where&sopora in healthy and dead corals (Fig. Galaxea
and Favia were represented only by healthy status wheféastes was represented
in bleached corals (Fig. 2). Twelve species belogpgo four fungal genera were
isolated from the different isolatesspergillus andPenicillium were represented by 5
species each wheredsigrospora and Botrydiploida were represented by only one
species/ each. In general, speciefgdergillus dominated overall the other species
and were isolated nearly from all hard coral spec@n the other hand species of
Penicillium were infrequently isolated. The most frequentlylagsed species werk.
parasiticus (55% of all isolates) followed #. fumigatus (53% of all isolates) and.
flavus (42% of all isolates). The least frequently specisere Botrydiplodia
theobroomae (2%) that was isolated in one case fr&pistillata and, Nigrospora
oryzae that were isolated twice froscropora tenius andS. pistillata) (Fig. 3).
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Aspergillus parasiticus Speare

This species was the most frequently recorded amalhdgungal species.
Aspergillus parasiticus was isolated from 26 isolates out of 47 isolat&s%4) of all
isolates. It was most frequently isolated from blesd corals where 42% was taken
from bleached corals compared to 37% from healtrgls and 21% from dead corals
(Fig. 3). Aspergillus parasiticus were found in all coral species b@tlaxea, Favia,
andPorites. It was also absent from sponge and other inveates.
Aspergillus fumigatus Fresenius

Aspergillus fumigates was the second most frequently isolated speciesenit
was taken from 25 isolates forming 53% of all ised¢a It was isolated from all coral
species buGalaxea andFavia. It was frequent and abundant in dead corals 46&%,
25% in healthy corals and 29% in bleached corats @.
Aspergillusflavus Link

This species was the third most frequently recorsigecies among all fungal
species. It was isolated from 20 isolates constgué2% of all isolates. It was
recorded in all coral species excéalvites and the deadcropora tenius. A. flavus
along withA. fumigatus were the only species to be isolated from gasttgp@cimen.
A. falvus was completely absent from sponge and other ielbeate organisms. The
species was mostly recorded from healthy and beshcbrals and rare in dead corals
(Fig. 3).
Aspergillusniger Van Tieghem

Aspergillus niger was isolated from only 7 isolates constituting kb % of all
isolates. It was common iftylophora pistillata and Montipora but was absent in
Acropora spp. Favia and Favites. It was completely absent from sponge and other
invertebrate animals. The species was mostly recbiidm bleached corals with 50%
and dead corals (40%) and rare in healthy cor@%jiFig.3).
Aspergillusterreus Thom

Aspergillus terreus occurred in 15 isolates and constituted 32% oisalkates. It
was recorded from all coral species but was alfsemt soft corals, sponges and other
invertebrate species. The species was mostly redofitom dead coral (52%) and
healthy coral (43%) while it was rare in bleachedats (5%) (Fig. 3).
Penicillium aurantiogriseum Dierckx

This species was one of the least isolated onésiaas recorded only from one
isolate. It was taken from bleach8glophora pistillata (Fig. 3).
Penicillium echinulatum

This species was the second most abundant Pamitilipecies. However, it
was very rare where it was isolated only 4 timésvds highly abundant in healthy
corals (50%) and less abundant in dead and bleaotwds with equal abundance
(25%). This species was isolated only fr@tylophora pistillata, Favites sp. and
Montipora sp. (Fig. 3).
Penicillium chrysogenum Thom

As otherPencillium species, this species was rare in the presenégulvwas
isolated from healthyylophora pistillata and Porites. This means that the species
have equal chances to be present in healthy andl dmals. It was absent from
bleached colonies of corals. It was also absenh fsoft coral, sponges and other
invertebrate species (Fig. 3).
Penicillium oxalicum Currie & Thom

Penicillium oxalicum was the most abundant among all Penicillium sgedte
was isolated from 4 isolates mainly froferopora tenius and Stylophora pistillata.
This species dominated the dead colonies of hardlsc@and was less abundant in
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bleached corals. Whereas, it was totally absenn fleealthy corals. As all other
Penicillium species, they are absent from soft corals and othertebrates (Fig. 3).
Penicillium crustosum Thom

One of the rare species wBs crustosum which was taken from one isolate,
healthyAcroporatenius (Fig. 3).
Botryodiplodia theobromae Patouillard

This species was very rare as it was isolated fam isolate, bleached
Sylophora pistillata. It occurred in only 2% of all isolates (Fig. 3).
Nigrospora oryzae (Berkeley and Broome) Petch

Nigrospora oryzae was one of the least encountered species durs@résent
survey. It was taken from two isolates only, healferopora tenius and healthys.
pistillata (Fig. 3).
Pathogenicity of isolated fungi

Pathogenicity test carried out using 12 fungal gseonGalaxea fascicularis
and Stylophora pistillata showed that the influence was dependent on: spexfie
fungi, species of hard coral and duration of expedo the spores. In generd,
flavus, A. fumigatus, Botryoldiploida sp., P. crustosum, and P. echinulatum had no
effect on the coral colonies. Colonies@dlaxea fascicularis were more susceptible
to infection by fungal spores than thoseSbfiophora, they were infected during the
first week of treatment by spores of four fungi gared with one fungal species for
S pigtillata. G. Fascicularis was infected byAspergillus niger, and A. Parasiticus
where black spots appeared on some parts of tlomiesland the skeleton started to
decay (Table 1).

Table (1): Distribution of marine derived-fungi in differehaird coral species

Isolate code Host Status Fungi

Isolatel Galaxea fascicularis | Healthy Aspergillus niger, Aspergillus terreus,
Aspergillus flavus, Penicillium echinulatum

Isolate 2 Montipora sp. Bleached | Aspergillus niger, Aspergillus parasiticus,
Aspergillus flavus, Aspergillus fumigatus

Isolate 3 Acropora tenius Healthy Aspergillus terreus Nigrosporaoryzae

Isolate 4 Porites sp. Bleached | Aspergillus niger, Aspergillus parasiticus,
Aspergillus flavus, Aspergillus fumigatus

Isolate 5 Favites sp. Healthy Aspergillus parasiticus, Penicillium
echinulatum,  Aspergillus fumigatus,
Aspergillusterreus

Isolate 6 Sylophora pigtillata | Healthy Penicillium  chrysogenum,  Aspergillus

parasiticus, Aspergillus flavus, Aspergillus
fumigatus, Aspergillusterreus

Isolate 7 Montipora sp. Bleached | Aspergillus parasiticus, Aspergillus flavus

Isolate 8 Sylophora pigtillata | Bleached | Aspergillus parasiticus, Aspergillus
niger,Botryodiplodia theobromae,
Penicillium aurantiogriseum

Isolate 9 Favia sp. Healthy Aspergillusterreus, Aspergillus flavus

Isolate 10 Montipora sp. Bleached | Aspergillus parasiticus, Aspergillus
terreus,Penicillium echinulatum

Isolate 11 Sylophora pistillata | Bleached Penicillium oxalicum,  Aspergillus
parasiticus, Aspergillus niger

Isolate 12 Porites sp. Dead Aspergillus niger, Aspergillus
flavus,Aspergillus fumigatus, Penicillium
chrysogenum

Isolate 13 Acropora tenius Healthy Aspergillus parasiticus, Aspergillus terreus

Isolate 14 Acropora tenius Healthy Aspergillus parasiticus
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Cont. Table (1): Distribution of marine derived-fungi in differeh&ird coral species

Isolate code Host Status Fungi

Isolate 16 Sylophora pigtillata | Dead Aspergillus  parasiticus, Aspergillus
fumigatus, Aspergillus flavus

Isolate 17 Sylophora pigtillata | Healthy Aspergillus parasiticus, Nigrosporaoryzae,
Aspergillus flavus, Aspergillus fumigatus

Isolate 18 Sylophora pigtillata | Healthy Aspergillus flavus, Aspergillus parasiticus

Isolate 19 Sylophora pigtillata | Dead Aspergillus parasiticus, Aspergillus terreus

Isolate 20 Sylophora pigtillata | Healthy Aspergillus flavus, Aspergillus fumigatus,
Aspergillusterreus

Isolate 21 Acropora tenius Healthy Aspergillus  parasiticus, Aspergillus
terreus, Penicillium crustosum

Isolate 22 Porites sp. Bleached | Aspergillus fumigatus, Aspergillus
parasiticus, Aspergillus flavus

Isolate 23 Montipora sp. Healthy Aspergillus fumigatus, Aspergillus
parasiticus

Isolate 24 Acropora tenius Dead Aspergillus fumigatus, Aspergillus
parasiticus, Penicillium oxalicum

Isolate 25 Sylophora pigtillata | Dead Aspergillus fumigatus, Aspergillus
parasiticus, Aspergillus terreus

Isolate 26 Sylophora pigtillata | Dead Aspergillus fumigatus, Aspergillus terreus,
Penicillium oxalicum

Isolate 27 Acropora tenius Dead Aspergillus fumigatus, Aspergillus terreus,
Aspergillus flavus

Isolate 28 Acropora sp. Healthy Aspergillus fumigatus, Aspergillus terreus,
Aspergillus flavus

Isolate 29 Sylophora pigtillata | Dead Aspergillus fumigatus, Aspergillus
parasiticus

Isolate 30 Sylophora pigtillata | Dead Aspergillus fumigatus, Aspergillus
parasiticus, Penicillium echinulatum

Isolate 31 Sylophora pigtillata | Dead Aspergillus fumigatus, Aspergillus
parasiticus, Aspergillus flavus

Isolate 32 Sylophora pigtillata | Bleached | Aspergillus fumigatus, Aspergillus flavus

Isolate 33 Sylophora pigtillata | Bleached | Aspergillus fumigatus, Aspergillus
parasiticus, Aspergillus flavus

Isolate 34 Sylophora pigtillata | Bleached | Aspergillus fumigatus, Aspergillus
parasiticus, Aspergillus flavus

Isolate 37 Sylophora pistillata | Bleached | Aspergillus parasiticus, Aspergillus flavus,
Aspergillus niger

The growth ofNigrospora oryze formed Black spots and caused the decay of
the skeleton whereaBenicillium chrysogenum had no black spots but only growth of
fungi that caused the decay of the skeleton of Xealtascicularis (Table 2).

Table (2): Number of spores in the spore solution of fungalcses

Fungal species Spore countin 1 ml Spore count i@ mi

Aspergillus niger 14.5X10 14.5X16
Aspergillus flavus 15.5X10 15.5X10
Aspergillus terreus 14.6X10 14.6X16
Aspergillus fumigatus 14X10° 14X10
Aspergillus parasiticus 14.5X10 14.5X10
Nigrosporaoryze 23X10P 23X10
Botryodiplodiatheobromae 110.4X16 110.4X10
Penicillium aurantiogriseum 85.7X10 85.7X10
Penicillium chrysogenum 58X10 58X10
Penicillium echinulatum 45.5X10 45.5X10
Penicillium oxalicum 51.5X10 51.5X10
Penicillium crustosum 53.5X10 53.5X10
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On the other hand pistillata was infected only byA. Parasiticus that caused a
partial bleaching on some parts of the colony kadls to decay of the skeleton. In the
second week, more three fungi started to infect dbal; A. terreus, Penicillium
aurantiogriseum andP. oxalicum causing partial bleaching of both hard coral sgci
By the end of the third week, hard coral with blagots died and those with partial
bleaching converted to complete bleaching (Tablen8) (Fig. 4).

Table (3): Pathogenicity test of fungal species on hard cspaties

Tank | g ; - Symptoms
ungal species | Hard coral specie
No. gaisp P After 7days After 14 days after 21 days
Black spots on some
. . parts of the colony Black spots and
1 A niger Galaxea fascicularis lead to decay of the partial bleaching Death
-Nig skeleton
R . . Complete
Stylophora pistilata Partial Bleaching bleaching
2 Af Galaxea fascicularis =~ | =========== | mmemmemeem | e
. flavus
Sylophora pistilata | == | s e
Galaxea fascicularis | Partial Bleaching Compk_ete
3 A terreus bleaching
. SQylophora pistilata | Partial Bleaching Complgte
bleaching
4 A fumigatus Galaxeafascicularis | == | seeemeeeee | e
. fumigatu
g Sylophorapistilata | === | e | e
e N soBlack_spots
Galaxea fascicularis Ip y bleaching on some¢ death
ead to decay of the parts
5 A. parasiticus skeleton
Bleaching on some Partial  Bleaching
Stylophora pistilata parts of the colony spreads to more Complgte
lead to decay of the [ bleaching
parts
skeleton
Black spots ang
5 _ Galaxea fascicularis fungal growth lead Black _spots  and Death
Nigrosporaoryze to decay of the bleaching
skeleton
- Bleaching on some¢ Complete
' | Sylophora pistilata | ---------- parts bleaching
7 Botryodiplodia Galaxea fascicularis = | —--------- | e | e
theobromae
Sylophorapistilata | ----------- | —meeem | e
P Galaxea fascicularis | —-oeeee- Bleaching on some Complgte
8 aurantiogriseum parts bleaching
Sviophora pistilata | —oeeeeee- Bleaching on some Complete
Yiop P parts bleaching
Fungal growth leag
to decay of the
9 P. chr enum Galaxea fascicularis E)ugg?; g;?ﬁﬁgelteoanc skeleton and Death
- chrysogenu y bleaching on other
parts
Sylophora pistilata | ----------- Partial Bleaching E):Icér;cprlltier:g
10 P. echinolatum Galaxea fascicularis | --=-------- | seemeeeeee | s
Sylophorapistilata | -=--=--=--- | mmemmeeeem | e
. . . . Complete
11 P. oxalicum Galaxea fascicularis = | ----------- Partial Bleaching bleaching
. . . Complete
Sylophora pistilata | ----------- Partial bleaching bleaching
12 N Galaxeafascicularis | ------------ | mmemmeeem | e
. crustosum

Stylophora pistilata
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Fig. (4): Features of pathogenicity caused by fungal spexieselected hard coral species
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Cont. Fig. (4): Features of pathogenicity caused by fungal specieselected hard coral species

DISCUSSION

A major environmental problem in the ocean is tlaenaing increase in diseases
affecting diverse marine organisms including cor&svironmental factors such as
the rising seawater temperatures and terrestrialatmial input to the ocean have
contributed to the increase in diseased organi8&as€¢ro-Canoset al., 2013).

Corals, hexacorals, black corals, and octocora&dlae frameworks of the most
important marine ecosystems in the Red Sea duehdohigh diversity, three
dimensional structures, and associated fauna aral fAnthropogenic activities cause
degradation to corals along the Red Sea coast.aGldimate change also has
contributed to a decline of marine ecosystems gretitan any seen in the last
millennium (McCallumet al., 2003; Harvell et al., 2007; 2009). Most studies
performed on coral-associated fungi have focusedithrer parasitic or opportunistic
interactions. Even though the majority of thesecdbe either the fungal species
associated with coral or potential detrimental onotes of fungal presence within the
animals, the importance of another key form ofratéons — mutualism, has yet to be
probed in detail, even though support for this athas been clearly discussed
(Wegley et al., 2007). The occurrence and severity of marineeatiss have
dramatically increased during the last two decd@égzer et al., 2003; Harvell et al.,
2009). Emerging coral diseases could be caused nwyroemental conditions,
including high UV light, increasing water temper&tu changes in nutrient
availability, pollution, ocean acidification, andhanges in salinity (Rosenberg and
Ben-Haim 2002). For a clear understanding on mattiseases, information on host
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range, in conjunction with information on the ewwvimental drivers leading to
disease, is urgently needed to comprehend the emgeappearance of diseases
worldwide (Harvellet al., 2004; 2007).

This work aimed to study the prevalence of fungiherd coral species, sea
cucumbers, gastropods and sediments from the NorfRed Sea. Twelve species of
fungi from nine hard coral species were obtaindtk iBolated fungi are belonging to
four generaApsergillus, Penicillium, Nigrospora andBotrydiplodia.

Fungi of the genugdspergillus were isolated from coral colonies in all status
(bleached, healthy and dead) but in different paegges,and they were collected also
from gastropods. Five species were identifiedasavus, A. fumigatus, A. terreus, A.
parasiticus, and A. niger. Aspergillus parasiticus was the most frequently isolated
(55%) followed byA. fumigatus that was isolated from 53% of colonies. It is vagrt
to mention tha®spergillus fumigatus andA. terreus were more abundant in the dead
colonies compared with bleached and healthy comalsgreas,A. niger and A.
parasiticus were abundant in bleached colonies (42%)compargd 87% from
healthy corals and 21% from dead coraspergillus flavus had almost similar
abundance both in healthy and bleached coloniesvbstfound less abundance in
dead colonies. Barrero-Canaoataal. (2013) isolated?. flavus andA. sclerotum from
diseased colonies & eximia, andA. terreus andA. fumigatusfrom healthy ones.

On the other hand, fungi under the gerRenicillium were isolated from
healthy, bleached and dead coral colonies. Thew ta&ken from healthy colonies of
Galaxea fascularis, Favites, and Stylophora pigtillata and from bleachetontipora
andS pistillatain addition to deadPorites, S pistillata, andAcropora tenius.

Of the four species that belong Renicillium, P. oxalicum was the most
abundant where it was isolated from 7 coloniesyas found mainly in the dead
colonies (75%) ofAcropora tenius, S parasiticus and S pistillata and bleached
colonies (25%) o&. pitillata.

Many diseases of fish and shellfish have also baeserved in studies at
monitoring sites in the oceans around the worlde Thpact of these diseases on
population sizes in marine ecosystems in generapasrly understood. Less
information is available on identity, diversity aedological roles of fungi in coral
disease progress. Most reports on coral diseases (e.g. Antonius, 1981; Goldberg and
Makemson, 1981; Rutzler et al. 1983; Goldberg et al., 1984) do not include fungi
among coral pathogens. It is assumed that theiciefin the host is negligible, or that
the fungi in corals are many saprophytes that étxgéad organic matter incorporated
in coral skeletons by the coral or produced by étido algae and cyanobacteria
(Kendricket al., 1982).

A successful isolation and culturing of higher,asgcotic and basidiomycotic
fungi from the skeletons of Atlantic and Pacificrinatypic corals (Kendrick et al.,
1982) allowed the first identification of fungal gra and species that were likely
candidates for the known and widespread coral bokandrick et al. (1982) cultured
20 fungal taxa isolated from coral reefs, docunmenthe presence and viability of
fungal propagules in this marine environment. Aikimapproach was achieved by
Raghukumar and Raghukumar (1991), who reportedifasgociated with coral
necrosis. Both studies covered only distributiorfunfgi inside coral skeleton but did
not establish their pathogenicity.

Bak and Laane (1987) were the first authors repgrtlark discoloration and
banding inside coral skeleton caused by fungi, thleg called attention to a possible
active interaction between corals and fungi.
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A coral reef disease with characterigtizple blotches on several species of sea
fans was found to be caused Aspergillus sydowii, a member of a large group of
terrestrial fungi that also trigger mold allergiesd other infections in humans
(Geisneret al., 1998).

According to a study by El- Hadst al. (2015), the fungu#spergillus unguis
RSPG-204 associated with the marine Sponge (AgalasRed Sea, Egypt) was
investigated. The supernatant and mycelial extriol® static culture supported a
previous one by Rypieda al. (2008) had the highest free radical scavenginiyict
against superoxide anion radical. The fungus Aslhesgunguis RSPG-204 2ry
metabolites showed significant acetyl cholineseraand high a-glucosidase
inhibition, beside its high antioxidant activitidsor the first time it was evidenced
that these secondary metabolitesivo studies could play an important role as acetyl
cholinesterase andglucosidase inhibitors, besides their antioxidartivities.

In general, most studies conducted on fungi in lsoci@used on parasitic or
opportunistic interactions. Even though, the majoof these describe either the
fungal species or potential detrimental outcomeshef interaction (Weglewt al.,
2007).

Rypien et al., (2008) examined whether sea fans are locallyptadbo to
pathogens by asking whether the geographically ingrysolated ofA. sydowii
induced differential response in sea fans host® faosingle location. Arumugaet
al. (2015) successfully isolated a piezotolerant @iidigrospora sp. from deep sea
environment and cultured it under submerged feratgmt.

The tested colonies @alaxea and Stylophora were subjected to 12 species of
fungi. The results of this injection started to eppin a week where Galaxea showed
signs of sickness in the first week Agpergillus niger, A. parasiticus andNigrospora
sp. whereasA. parasiticus started to infec&ylophora pistillata in the first week with
signs of bleaching?. chrysogenum start to form fungal growth oBalaxea sp. in the
first week whereaPB. aurantiogriseum, andP. oxalicum start their infecting activity in
the second week.The test of pathogenicity carrigddoring this study may be the
first on the hard corals of the Red Sea. More studre urgently needed on the coral
diseases and impacts on the survival and mor@iitpral reefs in the Red Sea as one
of the important sources on national income.
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