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A. SDS-PAGE analysis of expressed 
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METABOLOMIC ANALYSIS

Leptospirosis
Leptospirosis is a World leading 

Zoonoses affecting more than one 

million people worldwide and 58,900 

deaths each year (Costa et al., 2015; 

Torgerson et al., 2015). 

Most common, underdiagnosed  
neglected zoonosis

A zoonotic disease of animals and 
humans caused by infection with the 

spirochete Leptospira

India - cases are reported from Kerala, 
Tamil Nadu, Andhra Pradesh, 

Karnataka, Maharashtra, Gujarat & 
Andamans, etc.,

Source - Animals (rodents and 
domestic animals)

CHALLENGES

Objective 1: To characterize biofilm formation by intermediate and 

pathogenic Leptospira and study the transcriptomics and metabolomic 

factors during biofilm formation 

Objective 2: To express the biomarkers in heterologous system and to 

assess their potential use for diagnosis in chronic animal leptospirosis

OBJECTIVES

METHODOLOGY

• Total RNA Direct-Zol RNA Prep kit (ZYMO Research)
• QC passed RNA samples 
• PE libraries were prepared from total RNA using a 

MICROBExpress kit and TruSeq stranded mRNA Library 
Prep Kit

• Libraries was sequenced on NovaSeq6000 using 2 x 150 
bp chemistry 

• Bioinformatic analysis

Transcriptomics (Whole genome RNAseq)

Leptospira biofilm characterization

Untargeted Metabolomic analysis

Differential expression heat map
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RESULTS

Transcriptomics (Whole genome RNAseq)

Leptospira biofilm characterization

Untargeted Metabolomic 

analysis

Sample Prep for LC-MS

• To the samples 750 uL of extraction buffer [4:4:2

(Methanol: Acetonitrile: water)] was added 

• Samples were vortexed, sonicated for 2 mins, and

centrifuged for (25mins/14800rpm/4deg)

• Supernatants were transferred to fresh tubes

• To the pellets 250 uL of extraction buffer was

added

• Samples were again vortexed, sonicated for 2

mins, and centrifuged (25mins/14800rpm/4deg)

and supernatants were pooled

• 200 uL each from supernatant was pooled together

for quality control (QC) QC and supernatants of

samples were dried under vacuum

• Dried samples and QC were each reconstituted in

60 ul of 50% Acetonitrile and to this 20 uL each of

reserpine and taurocholate-D8 were added

• 10ul of each sample and QC were injected for

analysis

ANIMAL EXPERIMENTS FOR LEPTOSPIRA BIOFILM
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Analysis of in-vitro Leptospira biofilm formation by metabolomics and transcriptomics indicates the 
remodelling of metabolism during biofilm development through an extensive change in gene 
expression.  The dynamic remodelling of metabolism involves bio-synthetic pathways and secondary 
metabolites associated with biofilm formation. 
Transcriptomics in the present study and our earlier protein study revealed potential immunogenic 
proteins shared between the other pathogenic species/serovars, which can be used as a diagnostic 
or vaccine candidate. 
Further, analyses are ongoing to understand the role of hypothetic genes and their function in the 
colonization of kidneys in the animal model. 
The developed rGroEL LAT is an extremely simple and rapid test that can be used as a diagnostic 
tool in resource-limited diagnostic laboratories, especially at the field level and it will complement 
existing serodiagnosis tests. 

CONCLUSIONS

• Crystal violet assay

• Scanning Electron 

Microscope (SEM)

• Atomic Force 

microscopy

• Fluorescence 

microscopy eDNA 

staining 

• Spicer and meyer 

staining

• Calcium Staining Method
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Expression of Recombinant proteins Latex agglutination test (LAT

B. Immunoblot analysis 

of expressed rGroEL
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