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                         The use of nanomaterials in biology has open the door to better understanding of cellular processes through imaging and improved therapeutic procedures especially in drug delivery.  In this presentation I shall discuss about the two different aspects of our research work on nanoparticles where we have used Silver nanoparticle to understand the structure function relationship of Histone Acetyl Transferases (HATs) and its small molecule modulators and the delivery of these modulators through a special type of carbon nanoparticle in the living cell as well as mice.  
In the cell nucleus the genes are organized in a compact and dynamic nucleoprotein structure called chromatin which is composed of DNA, RNA and different proteins (histones and non-histones). Reversible acetylation of chromatin proteins, predominantly histones by Histone Acetyl Transferases (HATs) and Histone Deacetylases (HDACs) play a significant role in the dynamics of chromatin, thus regulating transcription, replication and repair.  During normal conditions the enzymatic activity of HATs and HDACs regulates chromatin and transcription factor acetylation in a controlled fashion where as their imbalance leads to diseases such as cancer, diabetes, cardiovascular diseases and asthma.  The well known new generation drug candidates are Histone Deacetylase inhibitors (HDACi).  These drugs indirectly induce hyperacetylation which is predominantly non specific in nature.  Furthermore, there are different types of cancer and other diseases where histone hyperacetylation could be leading to diseased pathophysiology.  Therefore, direct activation or inhibition of a specific HAT could be essential to design new generation, epigenetics based therapeutics.  We have discovered a few small molecule inhibitors of HATs which could inhibit histone acetylation both in the cell line as well as in the living organism. By employing surface enhanced Raman Spectroscopy (SERS) and Silver nanoparticle we have studied the interactions of these molecules with the Histone Acetyl Transferases.  The result of these studies not only helped us to understand the small molecule induced enzyme structure, but also to findout the chemical group (s) responsible for HAT modulation.  Furthermore, recently we have discovered a glucose derived carbon nanosphere which is intrinsically fluorescent and permeable to cell membrane.  The spheres are found to target the nucleus of the mammalian cells causing no toxicity.  Interestingly, the in vivo experiments (using mice) show that these nanospheres have an important ability to cross the blood brain barrier and localize in the brain besides getting localized in the liver and spleen.  We have also found that the carbon nanospheres are continuously being removed from these tissues overtime.  These nanospheres were used as a carrier for the membrane impermeable molecule CTPB, the only known small molecule activator of Histone acetyl transferase p300.  Biochemical analysis such as Western Blotting, Immuno histochemistry and gene expression analysis show the induction of the hyper acetylation of the Histone acetyl transferase p300 (autoacetylation) as well as histones both in vitro and in vivo and the activation of HAT dependent transcription upon CTPB delivery.  Activation of HAT in the brain could be highly significant for the new generation therapeutic strategies, targeted to neurodegenerative diseases.  These carbon nanospheres would also be highly useful in the non-toxic, targeted delivery of therapeutic molecules. 
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