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ABSTRACT
Actinomycetes are well recognized for their ability to produce biologically active compounds and industrially important enzymes. Nocardiopsis species are notable actinomycetes recognized for their ability to produce diverse bioactive metabolites and enzymes. In this study, a slow-growing actinomycete strain, designated Nocardiopsis sp. RB8, was isolated and characterized using phenotypic, biochemical, and molecular approaches. The strain exhibited distinct cultural and morphological features and demonstrated the ability to produce multiple hydrolytic enzymes, along with antimicrobial activity against selected bacterial and fungal pathogens. Antibiotic susceptibility profiling indicated sensitivity to several clinically relevant antibiotics while showing resistance to β-lactam agents. Molecular analysis of the 16S rRNA gene revealed sequence similarity values below the threshold for species-level identification, suggesting that strain RB8 may represent a novel species within the genus Nocardiopsis. In conclusion, the present study demonstrates that Nocardiopsis sp. RB8 possesses significant potential for natural product discovery and industrial enzyme production. These promising attributes warrant further comprehensive genomic and metabolic analysis to confirm the strain’s novelty and to fully elucidate its biotechnological value.
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1. INTRODUCTION
The marine environment is different from other aquatic environments, as it contains dissolved salts and other minerals. They make up 75% of the entire earth and also adobe for various living organisms. A large number of microorganisms are present in the marine environment. Marine environments include estuaries, mangroves, lagoons, coastal areas, deep seas, and marine organisms. Microorganisms can be in mutualistic relationships with marine organisms like sea grasses, corals, sponges, mollusks, and fishes (Manivasangan et al., 2014). Researchers are curious about the marine organisms and are focusing on investigating in search of novel metabolites to fight against MDR pathogens, which are the present threat in the medical field. Most of the bioactive compounds from the marine environments are obtained from actinomycetes. Actinomycetes are the gram-positive organisms with characteristics of both bacteria and fungi, also called “ray fungi.” These organisms have high G+C content in their genetic material (DNA). Actinomycetes of marine environment have unique capabilities of adaptation, as they are present in different pH, extreme temperatures, humidity, and high salinity. These actinomycetes are found in sediments, and are also interdependent on various marine organisms like seagrass, corals, sponges, and seaweed. Numerous bioactive compounds have recently been discovered from actinomycetes associated with sponges and corals (Fonseca et al., 2025; Sibero et al., 2024). Also, there are have been reports on novel actinomycetes genera found in various marine samples and these organisms have shown metabolites with an array of biological potency, such as antitumor, antimicrobial, anticancer and enzyme inhibitors etc. (Jagannathan et al., 2021). A few of the marine actinomycetes isolated from various marine samples include Streptomyces sp., Micromonospora sp. (Kanchanasin et al., 2024), Nocardiopsis sp. (Sibero et al., 2024), Nocardia sp. (Subash et al., 2024), Saccharopolyspora sp., Kocuria sp., Actinomadura sp., Actinoplanes sp., etc. (Sarkar, & Suthindhiran., 2022). Actinomycetes from various extreme environments are sure to produce some kind of bioactive metabolites with great applications in various industries.
Nocardiopsis is a new genus that belongs to the newly established family Nocardiopsaceae (Rainey et al., 1996). These actinomycetes are found in both terrestrial and marine environments, it was reported that Nocardiopsis sp. were isolated from marine organisms like sponges and corals (Zhang et al., 2013). Actinomycetes belong to this genus produce a wide variety of metabolites that demonstrate significant antimicrobial activity. They are also capable of producing antitumor agents, anticancer agents, antibiotics, sufactants, and broad range of extracellular enzymes (Bennur et al., 2015). These organisms have complicated life cycle until the last stage which is the formation of sporulating aerial mycelia. As these Nocardiopsis genus are reported to be isolated from various environments including extreme habitats, they are quite difficult to grow in laboratory conditions and most of the times, they are hard to retrieve them on sub-culturing. Hence, various enriched and selective media are used for cultivating different actinomycetes genera. In this study, we are isolating actinomycetes from marine samples and characterizing the isolated actinomycetes, with a primary focus on the Nocardiopsis strain from the Puducherry beach site. We will examine their colony characteristics on various selective and enriched media, conduct biochemical characterization, and analyze their enzyme production and antimicrobial properties.
2. MATERIALS AND METHODS
2.1. Sample collection from marine environment:
Three sediment samples were collected from Paradise beach, Puducherry. The site of sample collection was 11°55'13.73 N, 79°49'25.06 E. The samples were sandy in texture and was collected by removing the upper layer of sand and dug a little deep. The sediment samples were collected in a sterile polyethylene zipper bags and transferred to research laboratory, department of Microbiology, Davangere University. The samples were pre-treated with calcium carbonate and air dried at room temperature for 24hr before serial dilution and other isolation methods (Subramani & Aalbersberg., 2013).
2.2. Isolation of actinomycetes:
Pre-treated marine samples were further processed by two methods for isolation- (i) Samples were serially diluted i.e., spread plate method, (ii) Samples were directly inoculated. Serially diluted, 10-3,10-4 dilutions were inoculated on the starch casein agar plates (Sharma et al., 2021) and the samples which was air dried were directly sprinkled on the plates containing starch casein agar medium, incubated at 37℃ for 5-7 days. The isolated actinomycetes colonies were pure cultured for further identification, characterization and other analysis.

2.3. Antimicrobial activity:
By agar overlay method, the isolated Nocardiopsis strain was inoculated on SCA medium and was incubated at 37℃ for 5-7 days. Soft nutrient agar (0.5g agar in 100ml) was sterilized, cooled and inoculated with 24hr fresh pathogenic bacterial cultures. It was vortexed and poured on the pre-inoculated SCA plates, spread evenly and incubated for 24- 48hrs at 37. Observed for inhibition around the colony, measured in mm and noted (Somasundaram et al., 2024).
2.4. Phenotypic characterization:
Actinomycetes isolated were characterized based on colony morphology, microscopic observation and various biochemical tests. Colony morphology and growth of the isolate were observed on different media such as Starch casein agar, Bennett’s agar (Hirsch, & Christensen., 1983), Actinomycetes isolation agar, Chitin agar (Lingappa & Lockwood., 1961), Kuster’s agar (Mohseni et al., 2013), Humic acid- vitamin agar (Hayakawa, & Nonomura., 1987), Glycerol- asparagine agar, Soyabean-casein agar, Tryptic soy agar (Bala et al., 2012), and Oatmeal agar (Xi et al., 2011). The colony aerial mycelium colour and substrate mycelium colour is observed and also observed for the pigment production. Gram staining was performed to check its Gram’s reaction; coverslip method and slide culture method was performed to know the mycelial structure (Hegazy et al., 2023) and was also observed under Scanning electron microscope for the spore chain structure and arrangements. Biochemical tests such as citrate utilization, triple suage iron test, urease utilization, catalase, KOH, hydrogen sulfide production tests and different carbon source utilization tests were performed. Degradative tests for the isolate to check their ability to degrade the insoluble compounds such as tyrosine, xylan, adenine, guanine and starch was tested by inoculating actinomycetes isolates on modified Bennett’s agar medium and observed for zone of clearance around the colony (Goodfellow., 1971). Antibiotic sensitivity of the isolate was tested by using standard antibiotic discs. Actinomycetes isolate was swabbed on SCA medium and 10 different antibiotics were placed at equal distance, incubated for 3-5 days and observed weather the organism is resistant or sensitive to the particular antibiotic (Williams et al., 1983). Molecular identification of the actinomycetes isolated was done by extracting DNA and 16S rRNA was amplified. The nucleotide sequence was checked for similarity in Genbank data base by using BLAST. The phylogenetic tree was created using the neighbor joining method with the help of MEGA software.
2.5. Screening of hydrolytic enzymes:
2.5.1. Lipase: Tween-20 agar medium was used to screen the enzyme activity of the Nocardiopsis strain (Salehghamari et al., 2023). The isolate was inoculated on Tween-20 agar medium, incubated for 37℃ for 5-7 days. After incubation, the plate was flooded with CaCl2 solution. Presence of white precipitate around the colony was noted as positive result.
2.5.2. Protease: Skim milk agar medium was used to screen the enzyme activity of the isolated strain (Salehghamari et al., 2023). Nocardiopsis stain was inoculated on skim milk agar medium, incubated for 37℃ for 5-7 days. After incubation, the plate was flooded with bromocresol green and zone of clearance around the colony was noted as positive result.
2.5.3. Amylase: Starch casein agar medium was used to screen enzyme activity of the strain (Salehghamari et al., 2023). The isolated strain was inoculated on SCA medium, incubated at 37℃ for 5-7 days. After incubation, the plate was flooded with Gram’s iodine solution and the zone of clearance around the colony in dark background was taken as positive result.
2.5.4. Cellulase: Carboxymethyl cellulose agar medium was used to screen the enzyme activity of Nocardiopsis strain (Putri & Setiawan., 2019). The isolate was inoculated on CMC medium, incubated at 37℃ for 5-7 days. After incubation, the plate was flooded with 1% congo red solution followed by 1N HCl solution and observed for zone of clearance around the colony after 15-20 mins.
2.5.5. Tyrosinase: Tyrosine agar medium was used to screen enzyme activity of the isolated strain (Rudrappa et al., 2022). The isolated strain was inoculated on tyrosine agar medium, incubated at 37℃ for 5-7 days. After incubation. After the incubation period, observed for zone of clearance around the colony and production of dark red pigment noted as positive result and production of melanin pigment.
2.5.6. L-Asparaginase: L-asparagine dextrose salt agar medium was used to screen the enzyme activity of Nocardiopsis strain (Usha et al., 2011). The isolated strain was inoculated on the medium, incubated at 37℃ for 3-7 days. The change in colour of the medium from yellow to pink colour considered as positive result.
2.5.7. Xylanase: Xylan agar medium was used to screen enzyme activity of this strain (Putri & Setiawan., 2019). Nocardiopsis strain was inoculated the substrate medium, incubated at 37℃ for 5-7 days. After incubation, the plate was flooded with 1% congo red solution followed by 1N NaCl solution and observed for zone of clearance around the colony was noted as positive result.

3. RESULTS
3.1. Isolation of actinomycetes:
Marine ecosystem is different from the terrestrial environment and they vary in significantly in temperature, salinity and pH. The Paradise beach, from where the marine samples was collected is the natural source of various unidentified and novel organisms (Fig 1). The sample from Puducherry beach was carried to laboratory and pre-treated before isolation. The sand samples were pretreated with 0.2% calcium carbonate and air dried at room temperature to reduce the unwanted bacterial and fungal load. The samples were serially diluted up to 10-7 dilution and 10-3 and 10-4 dilution was inoculated by pour plate method on SCA plates supplemented with antibiotic to avoid contamination. The air-dried samples were directly sprinkled (direct plate method) on the SCA plate and incubated. After incubation period, plates were observed for powdery colonies and such colonies were selected. Thirteen actinomycetes colonies (Fig 2) were isolated and pure culture for further analysis.
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Fig 1: Sample collection site- (a) Geographical representation of the sample site collected from Puducherry. (b) The marine sand samples collected from Paradise beach.
[image: ][image: ][image: ]RB1
RB3
RB2

[image: ][image: ][image: ]RB6
RB5
RB4

[image: ][image: ][image: ]RB12
RB10
RB9
RB7

[image: ][image: ][image: ]RB11
RB13

Fig 2: Actinomycetes isolated from marine samples on Bennett’s medium.
3.2. Antimicrobial activity:
The antimicrobial potential of the actinomycetes isolates was evaluated using the agar overlay method against a panel of test organisms, including Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli, and Candida albicans. The isolate RB8 exhibited strong antibacterial activity against S. aureus and moderate inhibition against E. coli, as indicated by clear zones of inhibition around the wells. In contrast, P. aeruginosa showed weak sensitivity, with very narrow inhibition zones. The isolate also displayed strong antifungal activity against C. albicans, with distinct zone of growth inhibition observed (Fig 3 & 4). From these results we can say that isolate RB8 produces bioactive secondary metabolites effective primarily against Gram-positive bacteria, fungi and to a lesser extent against Gram-negative bacteria, supporting its potential as a source of novel antimicrobial compounds.
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Fig 3: Actinomycetes isolate RB 8 tested against test organisms- (a) Staphylococcus aureus, (b) Escherichia coli, (c) Pseudomonas aeruginosa, (d) Candida albicans

Fig 4: Antimicrobial activity of Isolated Nocardiopsis sp. RB8 against human pathogens (zone of inhibition is measured in mm).

3.3. Phenotypic characterization of Nocardiopsis strain:
Colony morphology of the isolated Nocardiopsis strain RB8 was observed on different media and also noted the biomass of the strain on each media. The organism produced strong earthy odor with reddish brown pigment in SCA media (Fig 5 & Table 1) . The Nocardiopsis strain RB8 exhibited slow growth, requiring more than 7 days of incubation to develop visible colonies on selective media. This extended incubation period is characteristic of certain slow-growing actinomycetes, particularly those within the genus Nocardiopsis, which often require specific nutritional and environmental conditions to initiate and sustain growth. Colony morphology of the isolated showed distict features on each media (Table 2) and same with the growth on different media.
The mycelial structure of Nocardiopsis sp. was examined microscopically using both the cover slip method and the slide culture method (Fig 6). Microscopic observation revealed the presence of well-developed, branched, and septate mycelia, characteristic of actinomycetes. The aerial mycelium appeared abundant and filamentous, while the substrate mycelium was dense and penetrated the agar surface. The scanning electron micrograph of Nocardiopsis sp. reveals a complex and well organized mycelial network. The image (Fig 6c) shows extensively branched, filamentous hyphae with a distinct surface texture, indicative of mature aerial mycelium. The hyphae appear rugged and intertwined, forming a dense mat, which is typical of actinomycete morphology. Notably, spore chains are observed on the aerial hyphae, arranged in spiral to irregular patterns, suggesting sporulation, a key taxonomic feature of Nocardiopsis. The spore surfaces appear smooth to slightly wrinkled, with no ornamentation, consistent with previously described Nocardiopsis species (Chen et al., 2008; Hamedi et al., 2010).
The biochemical characterization of the Nocardiopsis isolate was carried out using a series of standard tests by standard protocols. The results of various tests are shown in Table 3 and these   biochemical profiles contribute to the phenotypic identification and metabolic characterization of the Nocardiopsis strains. The results of antibitic sensitivity test indicated variable sensitivity among the antibiotics tested. Nocardiopsis sp. showed clear zones of inhibition around vancomycin, amikacin, ciprofloxacin, ceftizoxime, cefoxitin, and gemifloxacin indicating susceptibility to these antibiotics. In contrast, the strain exhibited resistance to ampicillin, amoxicillin, piperacillin Tazobactam and oxacillin, with no visible inhibition zones formed around the discs (Table 3).
Molecular identification of the isolated Nocardiopsis sp. was carried out through 16S rRNA gene sequencing, a widely accepted method for bacterial taxonomy and phylogenetic analysis. The partial 16S rRNA gene sequence of the actinomycete isolate was subjected to BLAST analysis using the NCBI GenBank database. The isolate showed 95.72% and 94.84% sequence similarity to its closest related type strains within the genus Nocardiopsis. As the observed sequence similarity is below the commonly accepted threshold of 98.7% for species-level identification based on 16S rRNA gene sequences (Stackebrandt, & Goebel., 1994) the results suggest that the isolate may represent a novel species within the genus Nocardiopsis. Further phylogenetic analysis confirmed that the isolate clusters within the Nocardiopsis clade but forms a distinct lineage (Fig 7), supporting its potential novelty.
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Fig 5: Nocardiopsis sp. RB8 isolated from marine sample- (a) Nocardiopsis sp. RB8 on SCA medium, (b) The substrate mycelia of Nocardiopsis sp. producing diffusible pigment on SCA medium, (c) Colony observation under Stereomicroscope with magnification of 2x.

Table 1: Colony character of Nocardiopsis sp. on SCA medium
	Colony features
	Ncordiopsis sp. character

	Aerial mycelia
	White

	Substrate mycelia
	Brown

	Elevation
	Slightly raised/ convex

	Margin
	Slightly undulated

	Texture
	Chalky

	Odor
	Earthy

	Diffusiable pigment
	Reddish brown

	Gram staining
	Gram positive
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Fig 6: The aerial mycelia of Nocardiopsis sp. RB8 observed under microscope- (a) By coverslip method (40x), (b) By slide culture method (100x), (c) . Aerial mycelia observed under SEM at 3µm scale bar .
Table 2: Colony morphology of Nocardiopsis sp. RB8 on different media
	
Media
	Nocardiopsis sp. RB8

	
	Aerial mycelium
	Substrate mycelium

	Kuster’s Agar
	White colony
	-

	Chitin Agar
	Dark grey colony
	-

	Humic acid-Vitamin Agar
	Dark grey colony
	-

	Glycerol-Asparagine Agar
	Whitish grey colony
	-

	Soyabean-Casein Agar
	White colony
	Light brown

	Tryptic Soy Agar
	White colony
	Brown

	Bennett’s Agar
	White colony
	-

	Actinomycetes Isolation Agar
	White
	Dark brown

	Oatmeal Agar
	Dark grey colony
	-



Table 3: Biochemical characteristics of Nocardiopsis sp.
	Tests
	Results

	Citrate utilization
	+

	Triple sugar iron test
	+

	Urease utilization
	+

	Catalase
	+

	KOH
	+

	H2S production
	-

	Carbon sources
Maltose
	
+

	Sucrose
	+

	Xylose
	+

	Raffinose
	-

	Rhamnose
	-

	Degradation of
Tyrosine
	
+

	Xylan
	+

	Adenine
	+

	Guanine
	-

	Starch
	+

	Antibiotic sensitivity
Vancomycin (30mcg)
	
S

	Ampicillin (10mcg)
	R

	Amikacin (30mcg)
	S

	Amoxicillin (10mcg)
	R

	Ciprofloxacin (5mcg)
	S

	Ceftizoxime (30mcg)
	S

	Cefoxitin (30mcg)
	S

	Gemifloxacin (5mcg)
	S

	Piperacillin Tazobactam (100/10mcg)
	R

	Oxacillin (1mcg)
	R


‘+’- Positive result; ‘-’-Negative result; S- Sensitive; R- Resistant
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Fig 7: Phylogenetic tree showing the distinct lineage of the isolated marine actinomycetes.
3.4. Screening of hydrolytic enzyme production:
The Nocardiopsis sp. isolate was screened for the production of various hydrolytic enzymes, including amylase, protease, lipase, cellulase, xylanase, tyrosinase, and L-asparaginase, using specific substrate-based agar media. The isolate showed clear zones of hydrolysis around the colonies on starch agar, skim milk agar, tributyrin agar, and CMC (carboxymethyl cellulose) agar, indicating positive production of amylase, protease, lipase, and cellulase, respectively. Similarly, a pronounced zone of clearance on xylan agar confirmed the production of xylanase. On tyrosine agar, brown to black pigmentation was observed around the colony, indicating positive tyrosinase activity due to melanin formation. The production of L-asparaginase was confirmed on L-asparagine agar by the formation of a pink zone around the colonies after addition of phenol red indicator, suggesting a positive result. These findings revealed that Nocardiopsis sp. possesses a broad spectrum of hydrolytic enzyme activities (Table 4).
Table 4: Different Enzyme hydrolysis by isolate Nocardiopsis sp.
	Enzymes
	Activity

	Amylase
	++

	Lipase
	-

	Protease
	-

	Cellulase
	++

	Tyrosinase
	+

	Xylanase
	++

	L-Asparaginase
	+++


+++ : Strong activity; ++ : Moderate activity; + : Weak activity; - : enzyme is not hydrolyzed by the isolate.

4. DISCUSSION
Actinomycetes which also known as ‘ray fungi’ are found abundantly in different types of soil and environments. They also produce wide range of bioactive compounds such as antibiotics, antifungal agents, enzyme inhibitors, antitumor agents etc. (Jagannathan et al., 2021). The current interest of the researchers is on exploring the immense number of biogenic bioactive compounds from marine ecosystem.  Thirteen (13) actinomycetes colonies were observed on the SCA plates and analyzed. The phenotypic, biochemical, molecular, and functional characterization of the isolated strain Nocardiopsis sp. RB8 highlights its distinct taxonomic and biotechnological potential. The extended incubation period required for visible colony development (>7 days) and the characteristic earthy odor, along with the production of reddish-brown diffusible pigment on starch casein agar (SCA), are consistent with the general features of the genus Nocardiopsis, which are known for their slow growth and production of geosmin and secondary metabolites (Goodfellow & Fiedler, 2010). The colony and mycelial morphologies of RB8, exhibiting chalky texture, branched septate mycelia, and extensive aerial hyphae with spore chains, reaffirm its placement within the actinomycetes. The presence of smooth to slightly wrinkled spores arranged in spiral to irregular chains, as observed under SEM, further supports its taxonomic affinity to Nocardiopsis (Hamedi et al., 2010). Similar characteristics of the actinomycetes strain were observed in the isolates previously reported by Muthukrishnana et al., (2020).
The biochemical and physiological characteristics of RB8 reveal enzymatic versatility. The production of a broad spectrum of hydrolytic enzymes, including amylase, protease, lipase, cellulase, xylanase, tyrosinase, and L-asparaginase, suggests its ecological role in the degradation of diverse organic polymers and bioconversion processes. Such enzyme secretion capabilities are consistent with earlier reports describing Nocardiopsis as an efficient degrader of complex biomaterials (El-Sayed et al., 2024). Notably, the observed tyrosinase activity and melanin formation signify possible stress-protection mechanisms, while the positive L-asparaginase activity highlights its potential in anticancer applications, as microbial L-asparaginases remain important in leukemia treatment (Egler et al., 2016).
The antibiotic sensitivity profile of RB8 demonstrated susceptibility to several clinically relevant antibiotics, such as vancomycin, amikacin, ciprofloxacin, and gemifloxacin, while showing marked resistance to β-lactam antibiotics like ampicillin and oxacillin. Such resistance patterns are commonly observed among actinomycetes, likely due to intrinsic β-lactamase production or structural features of their peptidoglycan, and may provide adaptive advantages in natural environments (Ogawara., 2015).
Importantly, Nocardiopsis sp. RB8 exhibited notable antimicrobial activity, particularly against Staphylococcus aureus and Candida albicans, alongside moderate activity against Escherichia coli. The limited effect on Pseudomonas aeruginosa aligns with the inherent resistance of many Gram-negative bacteria to actinomycete-derived metabolites, owing to outer membrane permeability barriers (Zgurskaya, & Rybenkov., 2020). The activity against both bacterial and fungal test strains underscores the potential of RB8 as a source of novel bioactive secondary metabolites, expanding the repertoire of antimicrobial-producing actinomycetes. These findings are consistent with previous reports describing species of Nocardiopsis as prolific producers of antibacterial, antifungal, and even anticancer compounds (Barka et al., 2016; Rateb et al., 2011).
Molecular identification through 16S rRNA gene sequencing revealed sequence similarity values below the established species-level cut-off (98.7%), with the highest matches being 95.72% and 94.84% to closest type strains in the genus Nocardiopsis. Together with phylogenetic analysis demonstrating a distinct lineage, these results strongly suggest that strain RB8 represents a potential novel species of Nocardiopsis. Such findings are significant given the genus’ recognized capacity to yield novel bioactive natural products from rare actinomycetes, particularly those representing underexplored taxa (Stackebrandt & Goebel, 1994; Hamedi et al., 2010).
The polyphasic characterization of strain RB8 highlights its distinct taxonomic novelty and significant biotechnological potential. The strain demonstrates robust production of multiple hydrolytic enzymes and exhibits strong antimicrobial activity, particularly against Gram-positive bacteria and fungi, positioning it as a promising candidate for future bioprospecting initiatives. To validate its novelty at the species level and to comprehensively characterize the spectrum and mechanisms of its bioactive secondary metabolites, further investigations including whole-genome sequencing, metabolic profiling, and purification of active compounds are indispensable (Govindan et al., 2024; Kanchanasin et al., 2024; Pradhan & Das., 2025).
5. CONCLUSION
The present study highlights the isolation and characterization of Nocardiopsis sp. RB8, a slow-growing actinomycete with distinct colony morphology, robust mycelial development, and pigment production. The strain demonstrated broad hydrolytic enzyme activity and notable antimicrobial potential, particularly against Staphylococcus aureus and Candida albicans, underscoring its industrial and therapeutic relevance. Molecular analysis of the 16S rRNA gene indicated sequence similarity values below the accepted species-level threshold, suggesting that RB8 may represent a novel species within the genus Nocardiopsis. Taken together, these findings establish RB8 as a promising candidate for natural product discovery and enzyme-based applications, warranting further genomic and metabolomic investigations to confirm its novelty and explore its biotechnological potential.
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NR 074635.1:38-434 Nocardiopsis dassonvillei strain DSM 43111 16S ribosomal RNA partial sequence
NR 029343.1:12-418 Nocardiopsis synnemataformans strain IMMIB D-1215 165 ribosomal RNA partial sequence
0724 420 015 PCR RBS sample

NR 026339.1:12-408 Nocardiopsis alborubida strain DSM 40465 16S ribosomal RNA partial sequence

NR 028017.1:8-405 Nocardiopsis exhalans strain ES10.1 165 ribosomal RNA partial sequence

NR 108853.1:1-379 Nocardiopsis flavescens strain SAG 16S ribosomal RNA partial sequence

NR 112746.1:18-414 Nocardiopsis umidischolae strain NBRC 100349 165 ribosomal RNA partial sequence

NR 137416.2:41-439 Nocardiopsis nanhaiensis strain 10A08B 16S ribosomal RNA partial sequence

NR 125537.1:18-416 Nocardiopsis fildesensis strain GW9-2 16S ribosomal RNA partial sequence

NR 025422.1:28-424 Nocardiopsis halotolerans DSM 44410 165 ribosomal RNA partial sequence

NR 153672.1:39-431 Nocardiopsis rhizosphaerae strain EGI 80674 16S ribosomal RNA partial sequence

NR 148312.1:18-404 Nocardiopsis mangrovei strain HA11166 16S ribosomal RNA partial sequence

NR 043030.1:34-426 Nocardiopsis rosea strain YIM 90094 16S ribosomal RNA partial sequence

NR 044207.1:4-393 Streptomonospora halophila strain YIM 91355 165 ribosomal RNA partial sequence

NR 116328.2:45-445 Streptomonospora flavalba strain YIM 91394 165 ribosomal RNA complete sequence

NR 136846.1:39-429 Marinactinospora endophytica strain YIM 690053 16S ribosomal RNA partial sequence

NR 116972.1:9-400 Murinocardiopsis flavida strain 14-Be-013 165 ribosomal RNA partial sequence

NR 108788.1:41-428 Nonomuraea endophytica strain YIM 65601 165 ribosomal RNA partial sequence

NR 118831.1:1-376 Actinomadura kijaniata strain IFO 14229 16S ribosomal RNA partial sequence

NR 042030.1:38-416 Actinocorallia glomerata strain IMSNU 22179 16S ribosomal RNA partial sequence




image1.jpeg
Eden Beac’
Blue flag B:

m\seﬂeach

w“ Puducherry

d Recently viewed | *

ndunes Paradise
ch - Tourist Spot




image2.jpeg




image3.jpeg




