The CSIR Scheme (Duration: 3years- from 01/01/2002 to 31/12/2004)

Title: SHIELDING PARAMETERS OF NUCLEI: FACILITIES FOR THE EXPERIMENTAL DETERMINATION AND CALCULATION BYTHEORETICAL PROCEDURES-TO OBTAININFORMATION ON CRYSTAL STRUCTURES AND MOLECULAR ELECTRONIC STRUCTURES

Adequate details on  the implementation and  progress of the project with the findings have been posted in the website URL: http://saravamudhan.tripod.com/csir_schm_sa/ . The efforts to get an extension of the term of this project are also available in the website at the webpage titled:  On Scheme Term Extension  http://saravamudhan.tripod.com/csir_schm_sa/id24.html .
It can be obviously seen that a dot of the listed out tasks are yet to be accomplished and hence to the extent possible these activities must be well provided for a pursuance to achieve the maximum that is possible. It may not be out of place to mention that this project may progress slowly from stage to stage but every bit of what is achieved would have a cumulative repercussion to set the trends for activities which are usually thought off as something which is meant to locations which are more advanced technologically and economically.

The final Technical Report also posted in the above website for the scheme and should provide insight into the actual difficulties during the implementation of the project and the necessity to tackle such hurdles and realize as much progress as possible. In this connection I wish to point out that there had been a questionnaire received from the DST for purposes of analysis of the sanctioned projects and the tasks accomplished by various funding agencies and I have enclosed the copies of the correspondence also for a perusal.
At this stage I would like to reiterate that the objective of the project was to accomplish capability to calculate Shielding Parameters theoretically (Computational Chemistry) to supplement the data acquired by experimental studies. It is also gratifying to point out that the way the Theoretical Calculations could be made led to the study of small molecules of biological importance, to specify, the amino acids for an assessment of their water accessibility criterion and the pH dependent structure variations. In fact, while the advance Nuclear Magnetic Resonance Techniques available today have made the study of biological macromolecules in biological conditions and is becoming the preferred methods in several cases in comparison to the X-ray methods. However, by this means the macromolecular investigations lead to information on macromolecular fragments which in turn require many a times a study of the small molecules related to such macromolecular fragments. The question precisely is : “how to stitch the information on fragments using the data on related small molecules to achieve much more detailed information on the macromolecules to relate to the structure-function correlations”. The High Resolution NMR studies by the magic angle sample spinning (MASS) technique is providing novel avenues to unravel the macromolecular aspects in Biology by tracking the solution like spectra obtainable in solids by this (MASS) technique. And, it is precisely a construction of such a MASS accessory which is intended under the project, and the “Low Cost Equipment” approach is the underlying principle why a construction has been preferred for NEHU rather than importing a fully finished Commercial accessory unit from the original manufacturers. The possible open access to the probe if it is constructed rather than procured accessory unit has a lot of advantages similar to the use of “open-source free-access” software in comparison with proprieterate software resources.
It is at this juncture the theoretical methods of Computational Chemistry become the necessary tool to study isolated molecule to interacting molecules.  I have been able to identify a few topics which would enable what I had earlier referred to the “Stitching” of the macromolecular fragments to make up to the whole with the data obtained for isolated molecule /small molecular cluster particularly the Computational Chemistry Methodologies.
I can enclose the appropriate illustrative details and submit them to enable appropriately discern for what ever is relevant.

The Trans disciplinary workshop on “Modeling Biological Systems”  (http;//www.nehu.ac.in)  to be held at NEHU, organized by the Department of Physics, NEHU and ISI, Calcutta is a forum where these perspectives as above can find an expression. My abstract for the intended invited talk at this workshop does provide the indications for the necessary trends. The abstract is enclosed herewith.
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Molecular modeling is an important technique used in Biological Research Studies in various contexts. The molecular modeling involves computer simulation techniques, and software has now been designed for finding solutions to problems in biological research. Most often, it is the end result of the simulation studies which is considered for progressing further on the considerations of Biological Systems.

To be more specific, the quantum chemical molecular orbital calculations are inherent in most of the molecular modeling simulations in Biology. These calculations invariably use geometry optimization procedures with appropriate geometry constraints acquired from experiments. These optimizations proceed by repeating the energy calculation by making small corrections to the structure parameter, at every stage of iteration. These corrections are based on the principles of energy minimization. The evaluation of the extent of corrections at each stage is done by the algorithms based on mathematical principles for optimization. Even when the potential energy profile during a chemical reaction is calculated as the reaction proceeds each intermediate situation would be an optimized situation. 

Energy minimization principle is such a sound criterion that most of the situations results in a convergence to an end result which is relatable to the end result of a chemical reaction. Then, does that mean all the intermediate structures that are encountered in the optimization procedure during a calculation have a real existence as intermediate stage in chemical reaction? Then if there are different kinds of mathematical algorithms for geometry optimization, then the path of the optimization can be different even if end results are comparable. Then which of the algorithm would be closer to what happens in chemical laboratory? An algorithm which is computationally fast and accurate may not have an authenticity that the path during these efficient mathematical procedures consists of chemically realizable intermediate structures.

The above considerations would be dealt with as much as possible with the examples of computational results and the chemical intuitions. It is intended to highlight how these considerations affect the reconciliation of the Biological macro structures, and, the micro level bio-molecular structure details.

Trans-disciplinary workshop on Modeling Biological Systems from with the emphasis on the problems face in understanding biological phenomena. Oct 25 to Oct29, 2010
Display Aravamudhan’s Abstract & Presentaion materials for the talk from the Web Directory of Aravamudhan at URL:  http://ugc-inno-nehu.com/WMBS/ 

