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· An alteration in the metabolism of cancer cells is considered to be fundamentally connected to the transformation of a normal cell to a cancerous cell. Unlike the normal cells, cancer cells exhibit glycolysis even in the presence of oxygen. This “aerobic glycolysis” or Warburg effect may be the result of abnormalities like mitochondrial damage, adaptation to hypoxia within tumors, oncogenic stimuli and particularly over expression of glycolytic enzymes which in turn support cancer cell survival and proliferation. In cancer cells lipogenesis, like glycolysis, is also regulated by oncogenic pathways and is considered to be responsible for tumor survival, initiation, progression and aggressiveness. Targeting PI3K, which is the most proximal component of the glycolytic pathway, is a more suitable approach than targeting any of the more distal components like Akt and mTOR. This is because inhibiting the PI3K component provides a broader and earlier inhibition of all the signals that are downstream to it like Rac and mTOR. Additionally, PI3K inhibition overcomes the possibility of increased proliferation which might be triggered due to the activation of the pathway by a feedback loop and/or crosstalk with Ras/Raf/Mek/Erk pathway. So our target is to screen and evaluate of PI3K-Akt-mTOR-CDK targets by dual inhibition cum combinatorial approach. 

· Macrophages are a fundamental part of the innate defense mechanisms, which can promote specific immunity by inducing T cell recruitment and activation. Despite this, their presence within the tumour microenvironment has been associated with enhanced tumour progression and shown to promote cancer cell growth and spread, angiogenesis and immunosuppression. This paradoxical role of macrophages in cancer finds an explanation in their functional plasticity that may result in the polarized expression of either pro- or anti-tumoural functions. Generally, in the presence of different signals, macrophages may undergo classical M1 activation (stimulated by TLR ligands and IFN-γ) or alternative M2 activation (stimulated by IL-4/IL-13). M1 phenotype is characterized by the expression of high levels of proinflammatory cytokines, high production of reactive nitrogen and oxygen intermediates, promotion of Th1 response, and strong microbicidal and tumoricidal activity.  In contrast, M2 macrophages are considered to be involved in parasite containment and promotion of tissue remodeling and tumor progression and to have immunoregulatory functions. so our target is to explore the role of altered tumor microenvironment on angiogenesis, metastasis and tumor inhibition.
· Tuberculosis (TB) has been the subject of control programs since prehistoric times, but still it remains a serious challenge to public health programmes. TB remains an enormous health and economic problem not only in developing regions but also in high-income countries due to emergence of drug resistant TB (DR-TB) and TB-HIV co-infection. Drug resistance is a costly consequence of pathogen’s evolution and a major concern in public health. India has the highest TB burden among all the countries in the world and accounts for one fourth of the global TB burden. Global TB Report 2016 confirms that India has the highest burden of both drug susceptible and drug resistant TB throughout the world. Improving TB control requires a better understanding of impact of the environment on the interaction between the pathogen and its host i.e. population based examination of prevalence of drug resistance, their susceptibility patterns, their genetic setup etc. study will be the population-based to find the molecular basis of Drug and MDR-TB in Kashmir and its findings will lead to a better understanding of the emergence of drug and multi-drug resistance at population level. Those in turn will provide the type of data needed to improve local and national TB control programs also. Further our group will focus on to elucidate the molecular mechanism involved in drug and multidrug resistance in bacterial pathogens like mycobacteria and Slamonella.
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Research Expertise and Techniques known:

          Microbial Immunology: 

Experience of working and handling virulent Mycobacteria (M. tuberculosis H37Rv) in BSL-3, culture and maintenance of M. tuberculosis H37Rv, M. tuberculosis H37Ra and M. microti in broth base (7H9 Broth), agar base (7H10 Agar with or without OADC or ADC) and on Lowenstein-Jensen slants.

          Expertise in animal handling: (BSL-3 Laboratory)

Retro-orbital bleeding, bleeding from the ear lobe and immunization of animals (Mice, Rat, Guinea Pigs and Rabbit) for the generation of polyclonal antibodies etc. Infection of mice with Mycobacterium tuberculosis, Mycobacterium. microti etc

          Tissue culture Related: 

Maintenance of different mammalian cell lines (EL-4, WEHI-279, THP-1, HuT-78, JM-1, J774A.1, Jurkat, COS-7 etc.), experience of handling BALB/c, C57BL/6, C3He mice for isolation of peritoneal macrophages, splenocytes, Dendritic cells etc. Purification of naïve T cells and B cells by density gradient centrifugation, purification of dendritic cells from spleen and bone marrow, preparation of Baby rabbit complement, purification of monoclonal antibody from culture supernatant by using sepharose protein A and G columns and other cellular immunological techniques.

          Instruments conversant with:

Flow-cytometer, Fluorescence microscope, Phosphor-Imager, Confocal microscope, Gel-doc, beta counter, Inverted microscope, Flourimeter and Luminometer, ELISA reader, Spectrophotometer, Sonicator, Centrifuges (RC5C, RC3C, table-top) etc.

          Expertise in FACS

  
Acquisition and analysis: Immuno-fluorescence staining of cell surface molecules (Two colour as well as Multi-colour) and intracellular staining of cytokines, expertise in Cell Quest and FACS PRO-Software’s of FACS acquisition and Analysis, Detection of apoptosis by PI staining.  
