Immunity and Infection (2003-2004)

Study of mucosal immune responses ( Anna George ) 

Analysis of the regulation B and T cell activation and differentiation constitutes the main theme of the research projects in this laboratory. The objectives of the project are (i) analysis of signals involved in the activation, proliferation and differentiation of B cells into memory cells and plasma cells, (ii) analysis of the role of adhesion molecules in the activation, proliferation and survival of activated T cells, and their differentiation into immediate effectors versus long-lived memory cells and (iii) analysis of immune interactions at the mucosal/systemic interface, with emphasis on how microbial and non-microbial antigens in the gut affect systemic T cell responses.  


Role of CAMP signalling in the developmental transformation of Leishmania donovani ( Parameshwari Sahai ) 

Understanding of molecular events, or more precisely signalling events, during developmental transformation of Leishmania donovani - aetiological agent of visceral leishmaniasis or kala-azar - holds the key to understand as to how and why these parasites survive intracellularly and lead to pathogenesis. Transformation from promastigotes to amastigotes in humans is crucial from the viewpoint of pathogenesis and is accompanied by wide variations in the surrounding pH and temperature of the parasite which undergoes rapid and extensive morphological, physiological, and biochemical changes. Available evidences indicated toward an operational but hitherto poorly understood role of cAMP signalling during this transformation process.  


Prof. Avadhesha Surolia, Director 

B cells critically control infections caused by medically important extracellular bacteria. We use the encapsulated bacterial pathogen Streptococcus pneumoniae as a model system to understand B cell responses against particulate antigens. S.pneumoniae has several potentially immunogenic protein (T cell dependent) and polysaccharide (T cell independent) antigens on its cell surface. Antibodies directed against these cell surface determinants confer protective immunity to S.pneumoniae. Splenectomized and asplenic patients have a high incidence of infections by encapsulated bacteria thereby indicating the importance of spleen in combating these infections.  

Analysis of anti-lymphocyte autoimmune antibody responses ( Rahul Pal ) 

Humans are plagued by a large variety of autoimmune diseases. The causes of these diseases have not been clearly delineated and the diversity of immune responses generated is the subject of intense investigation. Anti-lymphocyte antibodies are often found in systemic lupus erythematosus (SLE) and other diseases of persistent immune stimulation. Serum titres of such antibodies exhibit broad correlation with disease severity, implicating them in the immune dysfunction that accompanies SLE.  

Study of genetic factors associated with diabetes at young age ( Rajni Rani ) 

The project aims to study the genetic factors associated with diabetes of the young, which include insulin dependent diabetes mellitus (IDDM) and ketosis resistant diabetes of the young (KRDY). The ultimate aim of the project is to decipher ways that can be used for the diagnosis of the prediabetics in the high risk groups and devise approaches to inhibit autoimmunity. The basic problem with the IDDM patients is that by the time they report to the clinic, the insulin producing beta cells of the pancreases have been damaged to a considerable extent.  



Analysis of antigen processing and presentation ( Satyajit Rath ) 

The aim of the ongoing linked projects in this group is to examine the generation and activation of T, B and antigen-presenting cells using a number of interlinked experimental systems. A variety of experimental approaches are taken to address the theme issues. The approaches in current use examine antigen-presenting cells (APCs) and pathways involved in antigen presentation to MHC class I and class II-restricted T cells; and analyse the consequences of intracellular signal transduction modulation for both development and responses of B cells, T cells and macrophages using both genetic and pharmacological tools.   



Biology of Japanese encephalitis virus ( Sudhanshu Vrati ) 

Japanese encephalitis virus (JEV) is a member of the Flaviviridae family of animal viruses that contains several other medically important viruses such as Dengue and Yellow fever. JEV is a major cause of human encephalitis and is responsible for considerable mortality and morbidity in India. Frequent epidemics of JEV are being reported from various parts of India and the virus has become endemic in several parts of the country. Different aspects of JEV biology are being studied in our laboratory, some of which are outlined below.  

Biology of T lymphocytes ( Vineeta Bal ) Characterisation of signals received by T lymphocytes and antigen presenting cells during activation is the theme of research. The objectives of the project are to (i) study the role of inducible nitric oxide synthase (iNOS) in T lymphocyte responses, (ii) characterise the role of T cells as antigen presenting cells for CD4 and CD8 T cells and (iii) analyse toll-like receptor mediated signalling in macrophages.  

Analysis of Salmonella typhi-host cell interaction ( Ayub Qadri ) 

Salmonella typhi causes typhoid exclusively in humans. Our current understanding of how this pathogen interacts with host cells comes largely from studies carried out with Salmonella typhimurium, which in mice causes an analogous disease commonly referred to as murine typhoid. However, while these studies have given us an in-depth understanding of salmonella pathogenesis in general, the reasons for different manifestations produced in humans by these two closely related pathogens are not clear. These differences must be produced by distinct host-pathogen interactions involving unique bacterial determinants and corresponding receptors on host cells, the identity of which has not been established.  

Immune responses generated by M.w & BCG in animal models of tuberculosis: a comparative study ( Sangeeta Bhaskar ) 

Two different strategies are being pursued to develop vaccine against tuberculosis, the whole bacterial vaccine approach relying on multiple antigens and built-in-adjuvanticity. Other mycobacterial strains which share cross-reactive antigens with M.tuberculosis are being considered as alternatives to M.bovis for vaccine use. One such strain M.w has shown protective effect of killed M.w against subsequent tuberculosis in preliminary studies. Second, the subunit vaccine approach attempting to induce efficacious immunity by unique antigens in defined adjuvants.  

Potential use of retrovirus vectors against HIV-1: Construction of ribozymes/DNA-enzymes to interfere with HIV-1 replication ( Akhil C Banerjea ) 

HIV-1 pathogenesis is multifactorial and involve complex interactions between host and viral genes. We wish to identify some of those genes and selectively interfere with their functions. This goal will be achieved by using nucleic acid based approaches to interfere with the replication of HIV-1. Our approach is significantly different than protein based approaches that usually elicit undesirable immune responses. We wish to exploit the use of novel interfering genes and retrovirus vectors to obtain stable gene expression in the host cells that are exploited by HIV, mainly T lymphocytes and macrophages. 

Studies of immune response by antigen loaded biodegradable polymer particles (Amulya K Panda ) 

The theme of the project is to evaluate the immunostimulatory activities associated with polymer entrapped antigens such as tetanus toxoid (TT), Hepatitis B surface antigen (HBsAg) and plasmid DNA expressing antigens for development of single shot vaccines.  
