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ABSTRACT

The present study was carried out in Jolly Bougrdl of Andaman and Nicobar. The selected locasowery
famous for water corals. Hence, we made an attetmptientify the bacteria associated with corals Juflly Bouy.
The corals collected are Acropora robusta, Favieddida, Favites complanata, Favites flexuosa, Fesvipentagona,
Favites russelli, Goniastrea rotiformis, Montastrealemani, Pavona venosa, Porites solida, Psamnzaobtusangula.
Molecular characteristics of microbes isolated frooorals were also done using universal bacteriaimars,
corresponding to E. coli positions 27f{&GRGTTTGATCMTGGCTCAG}and 1525r (5BAAGGAGGTGWTCCARCC-
3). Amplification was performed in Veriti Thermal clgr (Applied Biosystems, USA) and 1X GT PCR masiigr
(TaKaRa). The 16S r DNA of the bacterial species semjuenced and the sequences of isolates werehsdaagainst the
NCBI and EzTaxon database. The sequence analysalesl 100% homology to Ruegeria arenilitoris G-M@807219),
Vibrio neocaledonicus NC470 (JQ934828), Vibrio Aus NBRC 104587 (BATL01000140), 99.87% homoloyfitdo
Azureus NBRC 104587 (BATL01000140) and 99.62% Hmyolo Vibrio alginolyticus NBRC 15630 (CP006718).
The identified strains formed an evolutionarilytitist lineage. Earlier studies had shown the idiedi bacterial species
were the main pathogens responsible for coral Heay. These pathogenic infections might be onadef¢asons for the

decrease in the coral population. Further studies meeded to evaluate the same.
KEYWORDS: Jolly Bouy Island, Vibrio Neocaledonicus, Vibrioutgus, Vibrio Alginolyticus
INTRODUCTION

Coral reefs are the complex organogenic framewéidatrium carbonate, which forms a rocky eminencdhe
sea floor and customarily grow upwards to the lae-iimit (Fairbridge, 1969). Corals harbor manifetient species of
bacteria in and on their surface. Corals providedhabitats for bacteria they are lipid-rich scefanucus layer, tissues
and skeleton each has the distinct bacterial pt@iponla(Bourne and Munn, 2005; Koren and Rosenber§6R0
The coral mucus is dominated by alpha-proteobacteimcluding Roseobacter (Munn, 2004), Spongiobacte
(Bourneet al., 2009) and phototrophs (Bourne and Munn, 2005) sthissue is dominated by gamma-proteobacteria.
Hermatypic corals require the ability to regulajgnbiont populations to maintain their health andtect them from
pathogens in their surrounding (Kelmah al., 2006). Coral bacteria can be either pathogenicnam-pathogenic.
The pathogenic bacteria can initiate coral dis@askthat can change coral characteristics. Moshoamcoral disease are
Black band disease (Antonius 1985, Carlton and &it$on, 1995), White plague type Il (Smithal.,1996; Richardson
et al., 1998), tissue necrosis (Hodgson 1990; Ben HaimRwsknberg, 2002). On another hand many coral-adedci
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bacteria have antimicrobial properties and actrdagmnists against the pathogens (Nissirabwal., 2009; Hardeet al.,
2002; Kelmeret al.,2009). Bacteria act as an alternative source witimm under the condition of nutrients are scaaed
some bacteria have the ability to fix nitrogen arbon for consumption (Shashetr al., 1994; Ducklow and Mitchell,
1979). To gain the knowledge of coral-associateddrial diversity, it is very important to identibnd characterize the
bacteria present in and on the corals. In thisystu@ describe the molecular identification of d@ssociated bacteria by

16S rRNA gene sequencing.
MATERIALS AND METHOD

The coral samples were collected from Jolly buoy 18 30.368' E 92 36.933' (Andaman Island).
The corals were placed in a sterile plastic bag sealed airtight. The samples were transportetiddaboratory within
two hours by keeping the samples in ice. In thedatory, the coral sample was washed with stegbeaster to remove
any loosely attached bacteria. The coral sampleplaad in a 250 ml of the conical flask containg@yml of sterilesea
water and agitated to isolate the bacteria assatiaith the surface and within the coral tissuee Thral samples were
serially diluted and plated on Zobell marine agaolell, 1941) and incubated at°28for 24 to 48 hours. Most of the
colonies exhibited differences in the morphologitedtures such as shape, color and growth rate saected and

subjected to molecular cataloging.
DNA Extraction from Bacterial Isolates

Pure bacterial isolates from coral samples werewdtired at 30°C for 48 h. Cell suspensions wesedyusing
lysozyme and Proteinase K at 37 and 55°C, resmdgtifor 1 hr. Genomic DNA was isolated by the stamad
phenol/chloroform/isoamyl alcohol (25:24:1) extiantand isopropanol precipitation method (Sambrebkl., 1989) for
polymerase chain reaction (PCR) amplification. Tiegrity of the extracted DNA was checked by 0.&¥izontal
agarose gel electrophoresis in TAE buffer (40 mp2&mm acetate, 2 mm EDTA) and visualized by étinidbromide
staining (Figure 1).

Figure 1: Genomic DNA Extracted from the Isolated Bicteria

PCR Amplification and Sequencing of the 16S rRNA Gee

The 16S rRNA genes were amplified using universaitdrial primers, corresponding to E. coli posisicdvf
(5-AGRGTTTGATCMTGGCTCAG-3 and 1525r (5SAAGGAGGTGWTCCARCC-3. Amplification was performed in
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Veriti Thermal Cycler (Applied Bios stems, USA)2B ul reaction volume containing, 20-50 ng of DNA teatpland 1X
GT PCR master mix (TaKaRa). The final volume of BféR mixture was adjusted by nuclease free PCRegvnader.
A reagent blank containing all components of thactien mixture except template DNA was includedeirery PCR
procedure. The thermal cycling includes an initi@haturation at 95°C for 5min, followed by 30 cyctd 94°C for 1 min,

55°C for 1 min, 72°C for 1 min, and a final extemrsat 72°C for 10 min.

PCR products were analyzed by electrophoresis amifigqol using the QIA quick PCR purification kit
(Qiagen, USA) according to the manufacturer’s sstggk protocol(Figure 2)Sequencing reaction of mpaiPCR product
was performed using Big Dye Terminator v3.1 cycleguencing kit according to manufacturer’'s instrucsi
(Applied Biosystems) with primer 907r'{€CGTCAATTCCTTTGAGTTT-3)and the sequences were determined using
an ABI-3500 genetic analyzer (Applied Biosystems.,iFoster City, USA). The 16S rDNA sequences warecked
manually using CHROMASPRO version 1.5 softwansv(v.technelysium.com.au/ChromasPro.htnilhe identification

of phylogenetic neighbors was initially carried auging BLAST (Altschulet al, 1997) in the Gen Bank database
(URL, HTTP ://lwww.ncbi.nim.nih.gov), the referend®S rRNA gene sequences of related type straing wetained
from EzTaxon server (See URL, http://www.eztaxogl,o€hunet al.,2007).

Figure 2: Purified 16S rDNA (1500bp) PCR Product oBacterial Isolates.
DNA Ladder is 1 Kb plus (Invitrogen)

Phylogenetic Analysis of Isolates

The 16S rDNA sequences of bacteria isolated froralsavere searched against the NCBI and EzTaxabdaé
containing the type strains with validly publishekaryotic names (http://www.ezbiocloud.net/eztgxdim et al, 2012)
using BLASTN (Altschulet al., 1997) program. The type strain sequences withdsigilentity values were selected and
downloaded from NCBI. ClustalOmegaat EMBL-EBI weadngces (Mc Williamet al., 2013) was used to carry out the
multiple sequence alignment and corrected manuaing DAMBE version 5.3.46 (Xia 2013). Evolutionaggnetic
distances were computed according to the algorithikimura 2-parameter (Kimura 1980) and the trg@otogies were
inferred with Neighbor-Joining (Saitou &Nei 1987¢thod using MEGA program version 6.05 (Tsmeitral.,2013).
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RESULTS AND DISCUSSIONS

The coral samples were collected from Jolly buogd@man Island was identified Asropora robusta, Favites
abtida, Favites complanata, Favites flexuosa, Feipentagona, Favites russelli, Goniastrea rotifisfnMontastrea
colemani, Pavona venosa, Porites solida, PsammaobtasangulaThe coral samples were identified with the help of
taxonomic manuals on corals and published liteeatur coral taxonomy (Veron& Smith, 2000; Pillai6¥%, b, c, d, e, f;
Pillai& Jasmine, 1989; Venkataramanal, 2003).

The bacterial isolates from these corals are stdijeto 16S rDNA sequences and showed homologyetgéhnus
Vibrio alginolyticusNBRC 15630 (CP006718Yibrio neocaledonicud8C470 (JQ934828)ibrio AzureudNBRC 104587
(BATL01000140) and Ruegeria arenilitoris G-M8 (JQ807219), in NCBI and EzTaxon database.
The elucidated phylogenetic relationship (Figurew&hstands the 16S rDNA sequence identity res{iiable 1) and
showed that strains formed an evolutionarily digdtimeage within the cluster comprising closellated type strains.

Table 1: List of Isolates Identified Based on the &xonomic Assessment of 16S
rDNA Sequences to the EzTaxon Type Strain Database

S. No. Repzfcs;r:;g\:‘e'\:zc.))late Closest Type Strain (Accession no.) Sirﬁﬁgrlijt;n(%/i)
Alphaproteobacteria
1 B5c Acroporarobusta) Ruegeria arenilitorig5-M8 (JQ807219) 100
Gammaproteobacteria
2 B1lb favitesabtida Vibrio azureuSIBRC 104587 (BATL01000140) 99.87
3 Ble fFavitescomplanafa Vibrio neocaledonicudC470 (JQ934828) 100
4 B2a Favitesflexuosp Vibrio alginolyticusNBRC 15630 (CP006718) 99.62
5 B2b favitespentagona Vibrio alginolyticu?éN\BRC 15630 (CP006718) 99.62
6 B2c Favitesrussel)i Vibrio neocaledonicudC470 (JQ934828) 100
7 B3a Goniastrearotiformi} Vibrio neocaledonicudC470 (JQ934828) 100
8 Jla Montastreacolemai Vibrio alginolyticu?éN\BRC 15630 (CP006718) 99.62
9 J1lc Pavonavenosa Vibrio alginolyticu?éN\BRC 15630 (CP006718) 99.62
10 B5b Poritessolida Vibrio alginolyticu?éN\BRC 15630 (CP006718) 99.62
11 B4b Psammacoraobtusangyla| Vibrio azureuSIBRC 104587 (BATL01000140) 100
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Vibrio alginolyticus NBRC 15630' (CP0O0BT18)
Vibrio sp.B2a (KT596700)

Vibrio sp.B2b (KT596701)

Vibrio sp.J1a (KT596704)

Vibrio sp. J1c (KT596705)

Vibrio sp.B5b (KT596707)

Vibrio sp.B3a (KT596703)

Vibrio neocaledonicusNC470'(JQ934828)
Vibrio sp.B1e (KT596699)

Vibrio sp. B2c (KT596702)

Vibrio sp.B4b (KT596708)

Vibrio azureus NBRC 104587' (BATL0O1000140})
Vibrio sp.B1b (KT596698)

91 Ruegerigatlantica |AM 14463' (D88526)
]_EﬁuegerfameonggefMA-Ez-a' (KF740534)
100 \_ERuegeria sp.B5c (KT596706)
100 Ruegeriaarenilitoris G-M8' (JQB8072190
Figure 3: Neighbor-Joining Tree Based on Aligned 1% rDNA Sequences Showing the Evolutionary Positioof

Isolated Bacteria (Bold Facet) among the Closest Pg Strains and Members of Other
Related Genera. The Gen Bank Accession Numbers agésen in Parentheses

Identification of bacteria by 16S ribosomal RNA ge(l6S rRNA) sequences has been used extensively fo
molecular taxonomic studies as an attractive methbtile rRNA genes are highly conserved DNA in alllsce
(Boyle et al, 1999). The 16S rRNA gene is nhow most commonbdufor bacterial taxonomic purposes. (Wetoal.,
2008). Using 16S rRNA sequencing, bacterial idaraifon is more robust, reproducible, and accurate.

In order to understand better the nature of mieobommunities associated with coral, it is effeetio use
cloning and sequencing of 16S rRNA genes to desdtib complete microbial community composition. (Raip et al.,
2005 had investigated the general insights intaditaersity of the bacterial community associatethvihe coralGalaxea
fascicularisby the 16S rDNA sequencing. The findings had aahetl that the microbial diversity @alaxea fascicularis

was very high.

The microorganisms cultured from the collected kepecies had 16SrRNA gene sequences that werellos
related to bacteria previously isolated and cuttdrem a variety of marine environments. StudieRohweret al, 2001;
Rainaet al, 2009 reveals th&seudoalteromonas smdVibrio spare commonly recovered when culturing bacterianfro

corals indicating their ubiquity in the marine enowiment and symbiotic relationship with marine aigens.

Earlier studies by Barneagt al, 2007; Arotskeet al, 2009 had focused on the specific microbial grotigibrio
spand 16S rRNA sequencing studies. These studieské¢vatVibrio spplay a vital role in BBD (Black Band Disease).

According to Thompsost al.,2004Vibrios are known pathogens with characteristic pathogamitvirulence properties.
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In our study the 16S rRNA sequencing assists tolvesthe exact taxonomic position of coral bactexral

provided more detailed information on their phylogic position among their closest relatives. Faitinvestigations

should take into account the multifactorial natwfecoral an etiology study and combine a numbemmaiecular,

physiological and histopathological tools when ass®y corals and their relationship with microbes.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Altschul, S.F., Madden, T.L., Schaeffer, A.A., Zhang, J. Zhang, Z., Miller, W and Lipman, D.J. 1997. Gapped
BLAST and PSI-BLAST: a new generation of proteitalssse search programs. Nucleic Acids Res 25:3389—
3402.

Antonius, A. 1985. Black band disease infection experiments on haa#cand octocorals. Proc. 5th Intl. Coral
Reef Symp. 6:155-160.

Arotsker, L. 2009. Vibrio sp as a potentially important member of tack band disease (BBD) consortium in
Favia sp corals. FEMS Microbiol Ecol 70: 515-524.

Barneah, O., Ben-Dov, E., Kramarsky-Winter, E and Kushmaro, A. 2007. Characterization of the black band
disease in the Red Sea stony corals. Environ Miof&b 1995-2006.

Ben-Haim, Y., and Rosenberg, E. 2002.A novel Vibrio sp. pathogen of the coral Pocilleggamicornis. Mar
Biol141: 47-55.

Bourne, D.G and Munn, C.B. 2005. Diversity of bacteria associated with the coralcilopora damicornis from
the Great Barrier Reef. Environ Microbiol 7: 1162-74.

Bourne, D.G., Garren, M., Work, T.M., Rosenberg, E., Smith, G.W and Harvell, C.D. 2009.Microbial disease
and the coral holobiont. Trends in Microbiology bp. 554-562.

Boye, E., Hogdall, M and Borre. 1999. "Identification of bacteria using two degenera®sIrDNA sequencing
primers", K Microbiol Res., 154 (1): 23-6.

Carlton, R. G and Richardson, L.L. 1995. Contemporaneous oxygen and sulfide dynamics imrezdntally

migrating cyanobacterial mat: Black band diseasearfls. FEMS Microbiol. Ecol. 18:155-162.

Chun, J., Lee, J.H., Jung, Y., Kim, M., Kim, S,, Kim, B.K and Lim, Y.W. 2007. EzTaxon: a web-based tool for
the Identification of prokaryotes based on 16S rRjgAe sequences. Int J Syst Evol Microbiol 57; 22561.

Ducklow, H.W. and Mitchell, R. 1979. Bacterial population and adaptations in the mucaser on living corals.
Limnol Oceanogr 24: 715-725.

Fairbridge, R.W. 1969.The encyclopedia of marine resources, (Ed).Frankrih.147-150.
Gopinadha Pillai, C. S. 1967a. Studies on corals, PhD Thesis, University of Karal
Gopinadha Pillail, C.S. 1967b. Studies on Indian corals. J. Mar. biol. Ass. Indg?2): 399-401.
Gopinadha Pillai, C.S. 1967c. Studies on Indiai corals. J. Mat. Not. Ass. Indig2): 402-406.

Gopinadha Pillai, C.S. 1967d. Studies on Indian corals J. Mar. biol. Ass. Indi@ay(2): 407-409

NAAS Rating: 3.00- Articles can be sent to editor @ mpactjournals.us




| Microbial Diversity Associated With Corals of Jolly Bouy, Andaman and Nicobar 97

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Gopinadha Pillai, C.S. 1967e. Studies on Indian corals J. Mar. biol Ass. Indi867, 9 (2): 410-411.
Gopinadha Pillai, C.S. 1967f. Studies on Indian corals J. Mar. biol. Ass. IndaR2): 412-422.

Gopinadha Pillai, C.S and Jasmine, S., 1989. The coral fauna of Lakshadweep, Marine living reses of the
union territory of Lakshadweep — An Indicative Syyrwith Suggestions for development. Published. 8, B. R.
JAMES, Central Marine Fisheries Research InstitGtzhin 682031, India, Edited by C. SUSEELAN, Céntra

Marine Fisheries Research Institute, Cochin 68208dia.

Harder, T., Lau, S.CK., Dobretsov, S., Fang, T.K and Qian, P.Y. 2003. A distinctive epibiotic bacterial
community on the soft coral Dendronephthya sp antibacterial activity of coral tissue extracts s@gtp

chemical mechanism against bacterial epubiosis, EBWIcrobial Ecology 43: 337- 347.
Hodgson, G. 1990. Tetracycline reduces sedimentation damage to sohér Biol 104; 493-496

Kelman, D., Kashman, Y., Rosenberg, E., Kushmaro, A. and Loya, Y. 2006. Antimicrobial activity of Red Sea
corals. Marine Biology. 149: 357-363.

Kimura, M. 1980. A simple method for estimating evolutionary ratebase substitutions through comparative

studies of nucleotide sequences. Journal of MadedtNolution 16: 111-120.

Koren, O and Rosenberg, E. 2006. Bacterial associated with mucus and tissue ofttival Oculinapatagonicain
summer and winter. Applied Environmental Microbglar2: 5254-5259.

McWilliam, H., Li, W., Uludag, M., Squizzato, S., Park, Y.M., Buso, N., Cowley, A.P and Lopez, R. 2013.
Analysis tool web services from the EMBL-EBI. Nigcdeids research 41: W597-600.

Munn, C.B. 2004. Marine Microbiology Ecology and Applications, Gamld Science/BIOS Scientific Publishers,
UK, 85-114

Nissimov, J. Rosenberg, E and Munn, C.B. 2009.Antimicrobial properties of resident coral mucusckeria of
Oculinapatagonica. FEMS MicrobiolLett 292: 210-215.

Raina, J.B., Tapiolas, D., Willis B. L and Bourne D.G. 2009. Coral- associated bacteria and their role in the
biogeichemical cycling of sulfur. Appl. Environ.dvbbiol 75: 3492-3501.

Richardson, L., Goldberg, W.M., Carlton, G., Hala,s J. 1998. Coral disease outbreak in the Florida Keys:
Plague Type II. Rev Biol Trop 46: 187-198.

Rohwer, F., Breitbart, M., Jara, J.A., Azam, F and Knowlton, N. 2001. Diversity of bacteria associated with the

Caribbean coral Montastraea franksi. Coral Reef 3691.

Sabdono, A., Radjasa, O.K., Stohr, R and Zocchi, E. 2005. Culturrable bacterial community associated witle th

coral Galaxea fascicularis from Uung Kulon, Indoizeslournal of Coastal Development 9: 36-42.

Saitou, N. and Nei, 1987. The neighbor-joining method:; A new method foromstructing phulogenetic trees.
Molecular Biology and Evolution 4: 406-425.

Impact Factor(JCC): 3.8624 - This article can be downloaded from www.impactjournals.us




Vidhya. G, Revathi. K & Anjalai. K |

33.

34.

35.

36.

37.

38.

39.

40.

41.

Sambrook, J., Fritsch, E and Maniatis, T. 1989.Molecular Cloning, A Laboratory Manual, Cold Sprittarbor

Laboratory, New York.

Shashar, N., Cohen, Y., Loya, Y and Sar, N. 1994.Nitrogen-fixation (acetylene-reduction) in stonyrals -
evidence for coral-bacteria interactions. Mar E€ubog Ser, 111: 259-264.

Smith, G.W,, lves, L.D., Nagelkerken, | .A., Ritchie, K.B. 1996 Caribbean sea-fan mortalities. Nature 383: 487
Thompson, F.L., lida, T and Swings, J. 2004. Biodiversity of Vibrios. MicrobiolMolBiol Rev 6&803-431.

Tsmura, K., Stecher, G., Peterson, D., Filipski, A and Kumar, S. 2013. MEGAG6: Molecular Evolutionary
Genetics Analysis version 6.0. Molecular Biologd &volution 30: 2725-2729.

Venkataraman, K., Satyanarayan, C.H., Alferd, J.R.B and Wolstenholm, J. 2003. Handbook on hard corals of
India. ZSI, Kolkata.1-266.

Veron, J.E.N. and Smith, M. S. 2000. Corals of the World, Australian Institute of Magiiscience, Australia.

Woo, P.C.Y., Ng, K.H.I., Lau, SK.P., Yip, K.T., Fung, A.M.Y., Leung, KW.m Tam, D.M,W., Que, T.L and
Yuen, K.Y. 2003. Usefulness of the MicroSeq 500 16S rDNA-basedifabation id V profiles. Journal of Clinical
Microbiology 41: 1996-2001.

Xia. X. 2013.Comparative genomics Berlin (Germany) Springer.

NAAS Rating: 3.00- Articles can be sent to editor @ mpactjournals.us




