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Crystals — familiar to all in gemstones, snowflakes

or grains of salt — are everywhere in nature. The
study of their inner structure and properties gives us
deep insights into the arrangements of atoms in the
solid state. Crystallography has become the core of
structural science and has led to many advances in the

sciences of chemistry, physics, biology and mineralogy.

From the structure of diamond and rock salt to that of

DNA and the ribosome, crystallography has enabled
scientists to study the chemical bonds which draw one
atom to another. A century ago, it was found that
crystals diffract X-rays. This fundamental discovery
opened up the subject of crystallography from one that

pertained to the external study of crystals to one that is

concerned with the internal structure of its constituents.

In July 2012, noting this centennial of X-ray diffraction,
the general assembly of the United Nations passed a
resolution that 2014 should be the International Year
of Crystallography. This is why the Indian Institute of
Science has selected crystallography as the theme for
the 2014 calendar.

The Indian Institute of Science has been one of the
foremost academic institutions in the country where
research in crystallography has been carried out in all
aspects of the subject. The figures in this Calendar
have been selected from crystallographic work that has
actually been carried out in the Institute. This selection
aims to cover all topics where the contribution of the
Institute has been distinctive.
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rﬁrst crystallographer in the

Institute was C.V.Raman and in his
mny papers on diamond he has

lined many interesting properties

f this fascinating substance that he

’ termed the ” Prince of Solids”
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ion of crystal structures - potassium permanganate

scattering for the

Ramaseshan, S., Venkatesan, K. and Mani, N. V.
Proc. Indian Acad. Sci, A46, 95-111.(1957)
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This study pointed out that the
substitution of one of the atoms

in a crystal by an atom of slightly
different scattering power, the
anomalous scatterer, is equivalent
to the use of two wavelengths

in a diffraction experiment. This
technique became enormously
important in macromolecular
crystallography many years later.
The importance of this study is the
fact that it conceived of the idea of
multiple wavelength based phase
determination so long ago.
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The crystal structure of peanut
lectin revealed an unorthodox
quartenary structure. This protein
specifically binds the tumor
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Nature 209, 1016-1017. (1966)
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SCREENTUBE = THERMOCOUPLE COLD GAS

Itis challenging even today to determine the crystal
structure of substance that is a liquid at room-
temperature. In this context, it is important to
remember that the fine crystal structure determination
of dimethyl sulfoxide was performed in the Institute
nearly 50 years ago with equipment which could only
be described as rudimentary.
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The rational design of tubular
peptide structures can aid in
simulations of the structure

and dynamics of water wires in
confined environments
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Curcumin, one of the main constituents of turmeric
has found its way over the years from the kitchen
to modern day treatment of cancer. This molecule
exhibits polymorphism and this work established
unequivocally that the enol-form has resonance
assisted hydrogen bonding in the crystal structure.
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There is a great interest to
determine the crystal structures
of different forms or polymorphs
of drug molecules. This is

the crystal structure of the

most important and common
polymorph of the anti-HIV

drug, Efavirenz for which single
crystals could not be obtained
initially, before this study was
carried out.
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hakur,T. S, Joseph, S, Varughese, 5. and Desiraju, G. R.

New solid state forms of the anti-HIV drug Efavirenz. Conformational flexibility and high Z' issues

Mahapatra,

J U LY2014

Cryst. Growth Des., 10, 3191-3202. (2010)
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Crystal landscape in the orci

: 4,4-bipy
M. S., Guru Row, T. N. and Desiraju, G. R.

To celebrate the International Year of
Crystallography, the International Union of
Crystallography has launched a new scientific
journal called IUCrJ. The structural study in
this illustration pertains to the very first paper
that was accepted for publication in this new
journal.
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B-DNA, the genetic material of all living cells, is usually
a double helix with 10 residues per turn and raise per
residues of 3.3 A. On theoretical grounds, this paper
clearly demonstrated that the DNA double helix could
have considerable evidence for polymorphism.
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Variable temperature X-ray diffraction studies on
hydrated minerals provide evidence for phase separation
on dehydration leading to single crystal- single crystal
transitions. This suggests a possible pathway for

mineral evolution.
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The Sesbania Mosaic Virus is a plant virus that

was isolated from Sesbania grandiflora plants

in fields near Tirupati, India. The virus capsid

consists of sixty icosahedral asymmetric units, each

comprising three copies of a chemically identical \'\.
coat protein subunit.

Subramanya, H. S., Gopinath, K, Savithri, H. S, Nayudu, M. V. and Murthy, M. R. N.

Structure 3,1021-1030. (1995)
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rationale for selective regulation of sigma-factor activity by proteolysis

is RsdA provides a

Jaiswal,R.K, Suryaprabha, T, Manjeera, G. and Gopal, B.

Nucleic Acids Res. 41, 3414-23.(2013)

The environmental triggers that allow persistent
Mycobacterium tuberculosis cells to reactivate is crucial to
understand why only a fraction of humans infected with
Mycobacterium tuberculosis actually develop the active
disease. Studies on transcription factors, such as the sigma
factors, provide a basis for understanding the bacterial
response to diverse micro-environments in the human host.
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