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 Marine invertebrates, particularly sessile ones, are rich sources of unusual 

metabolites (1). Many of these metabolites have great potential for 

development as drugs and research tools. these metabolites are not made 

by the invertebrates . They are made by the symbiotic bacteria that coexist 

on the surface of marine invertebrates (2). Identifying these bacteria will 

contribute to marine diversity, symbiotic relation between host and bacteria 

and development of metabolites useful in biotechnology. The Sea Urchin, 

Lytechinus variegatus, is a complex eukaryotic organism with highly limited 

mobility and photosensitivity (3). It is typically green in color, round and 

covered in spines. As Deuterostomes, sea urchins are close relatives to 

many higher organisms, such as humans and other mammals. Due to its lack 

of mobility, it is more likely that the Sea Urchins are in a symbiotic 

relationship with bacteria that aid in its survival. Focus of the current 

project is to characterize and identify bacteria living on the surface of 

Lytechinus variegatus by genetic and biochemical tests. 
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1. All the 14 bacterial isolates will be phylogenetically identified by 16S rDNA sequencing.

2. They will be tested for the presence of any anti-microbial and  bioactive metabolites or 

products.

FUTURE WORK

1. All bacterial isolates tested were gram negative rods

 2.Only one of them is mildly cellulase positive and many of them are amylase positive.

 3. They show resistance to one or more common antibiotics.

 

SEA URCHINS (LYTECHINUS VARIEGATUS) 

WERE PURCHASED FROM  CAROLINA   

BIOLOGICAL AND WERE KEPT UNDER 

CONTROLED AND CAREFULLY MONITERED 

CONDITIONS.

USING STERILE SWABS THE TEST,  MOUTH, 

AND GONOPORE OF URCHINS AND THE 

WATER IN WHICH THEY ARRIVED WERE 

SWABBED AND STREAKED ONTO MARINE 

AGAR PLATES.

BACTERIA THAT GREW WERE RE STREAKED 

TO ISOLATE FOR SINGLE COLONIES. 

DIFFERNTIATION WAS BASED ON COLOR, 

SIZE, AND  PRESENCE OF PIGMENTS.

THE ISOLATED COLONIES WERE GRAM 

STAINED AND TESTED FOR THE PRESENCE 

OF PLASMID DNA. 

ISOLATED 

BACTERIA WERE 

ANALYZED BY 

BIOCHEMICAL 

TESTS 

THE BACTERIAL 

COLONIES WILL 

BE ANALYZED 

BY 16S rDNA 

SEQUENCING 

TESTED FOR THE 

PRESENCE OF 

ANTIMICROBIAL 

AND/OR 

BIOACTIVE 

METABOLITES

Figure 1 Sea Urchin 

Lytechinus variegatus 

maintained in the lab with 

Instant Ocean

Figure 2 Gram staining of 

bacterial isolates

◆ Figure 2a 

U8T (obtained from the 

Test urchin #8) 

◆ Figure 2b

U5Mc (obtained from the 

test of urchin # 5).
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Bacitracin + - + + - - - - + + + - + -

Ciprofloxacin - + - - + - + + + - - + + +

Oxytetracycli

ne

+ - + + - - - - - + + - + -

Erythromycin - + - - + - - + - - - + - +

Trimethoprim + - - + - + + + - - + - - -

Vancomycin + + - - - + + + - - - - - +

Kanamycin - + - - - - + + - - + + + +

Streptomycin - + - - - - + + - - + + + +

1. BACTERIA SELECTED FOR FURTHER IDENTIFICATION

         Out of 76 isolates, 14 bacteria were chosen for further analysis. The 

nomenclature was based on the urchin number and the surface from where they 

were isolated.

      

2. GRAM STAINING

         Gram staining of isolated bacterial samples indicated that they were all gram 

negative rods. 

1. BIOCHEMICAL TEST
Bacterial isolates were analyzed by biochemical tests as outlined in Bergey’s 

manual

a. Cellulase activity Test : Congo red interacts with cellulose to give a red color.

Clear Yellow Halo: Positive Cellulase Activity

Uniform Red: The bacteria did not produce effective cellulase

b. Amylase Activity Amylase reacts with starch to give bluish black color.

    Clear zone surrounding the growth: The bacteria produce and secret amylase   

    which breakdown starch.

    Black color up to the edge of the growth: The bacteria did not produce   

   amylase. The starch remains intact and bind with iodine.

Figure 3: Cellulase Activity Test (Bacteria showing cellulose activity – U10Wagl)

Figure 4. Lactose fermentation test of all the 14 bacteria. Most of them were amylase positive

2. ANTIBIOTIC RESISTANCE
The bacterial samples collected display diversity among their resistances and 

sensitivities to common antibiotics. 

Table 1 Antibiotic resistance shown by the 14 bacterial isolates
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This study aims to identify and characterize bacterial flora that coexists on the surface and 

test oft he sea urchin, Lytechinus variegatus. Identifying unknown marine bacteria helps in 

studying the diversity of marine ecosystem and discovering new chemicals that may be 

helpful in medicine or biotechnology. Several bacterial strains were isolated from sea urchin 

Lytechinus variegatus by gently swabbing their external surfaces and plating them onto 

marine agar plates. Individual colonies were streaked repeatedly to ensure that all bacteria 

used in our studies were derived from single colonies. All of them were stored in glycerol 

cultures. Among the stored bacteria, 14 were chosen for identification and characterization. 

Gram staining of these chosen bacteria revealed all were gram negative rods. Additionally, 

bacteria were tested for antibiotic resistance and plasmid presence. A few of them were 

resistant to common antibiotics and some harbored plasmids. Results also indicated that 

many bacteria are amylase positive, however, only one of them is mildly cellulase positive. 

Chromosomal DNA of all the 14 bacteria will be isolated, and the conserved 500 bp of the 16S 

rRNA gene will be amplified by PCR. Samples will be sequenced using Thermal Fisher 

MicroSEQ kit and subjected to phylogenetic analysis using

NCBI website and MicroSEQ software. They will also be tested for the presence of bioactive

compounds and other enzymes.

Bacteria U6T U2Ta U9Ga U1MC U6G U13T U9T U7G U8T U13G U5Mb U1M6 U5Mc

Well 1 2 4 5 6 8 7               9 10 11 13 14 15

Figure 5: Bacteria in 

respective lanes are given 

in Table 2

Lanes 3, 7 12 and 16 are 

500bp Molecular markers

Table 2  Order of Bacteria loaded in each lane.
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