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Cobra cardiotoxins, a family of basic polypeptides having lipid- and 
heparin-binding capacities, induce severe tissue necrosis and systolic 
heart arrest in snakebite victims. Recent studies showed that CTX 
A3, the major cardiotoxin from Taiwan cobra venom, binds sulfatide 
in the outer leaflet of the plasma membrane, and consequently 
sulfatide mediates CTX A3-induced membrane leakage and CTX A3 
internalization into mitochondria. Sulfatide is a glycosphingolipid 
with 3’-sulfated galactose headgroup. Here we describe the crystal 
s t ruc ture  o f  a  CTX A3/
s u l f a t i d e  c o m p l e x  i n  a 
membrane-like environment 
at 2.3-Å resolution. CTX 
A3 recogn izes  bo th  the 
headgroup and the ceramide 
i n t e r f a c i a l  r e g i o n  o f 
sulfatide and induces a lipid 
conformational change that 
may play a key role in CTX 
A3 ol igomer iza t ion  and 
cellular internalization.
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Crystals of solid entities (for example, diamonds, pearls and so 
on) with alluring features are quite attractive objects for the entire 
humankind, perhaps, due to their extraordinary physical properties 
like morphology, glittering, stability, etc.  For structural chemists, 
however, not just the external geometry but the internal arrangement 
of the constituents (molecules in organic crystals) is of great concern.  
Thus, the efforts toward understanding of nature of intermolecular 
interactions between the molecules in the crystals, indeed, lead to 
the creation of new solids consisting of different types of compounds 
within a crystal lattice, often referred as cocrystals, and the process 
is broadly termed as supramolecular synthesis.  Although efficacy of 
several functional groups to yield exotic supramolecular assemblies 
have been demonstrated, the targeted synthesis of a desired ensemble 
is still beyond realization, perhaps due to the overwhelming 
importance given only to the mere recognition features.  In this 
direction, we have made systematic exploration of supramolecular 
synthesis of cocrystals of different types of carboxylic acids and 
aza-donor compounds and have observed that in addition to the 
recognition patterns between the functional groups, other features 
like pKa, non-ambient conditions, etc., would also play a crucial role 

in the ultimate geometry of the resultant assemblies and these exotic 
features would be discussed in this presentation.
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The currently accepted model of molecular recognition processes 
includes at least two steps: formation of an encounter complex 
dominated by the energetic contribution of hot-spots, and an induced-
fit step in which additional structural rearrangements occur. Hot spot 
residues tend to form anchoring spots which consist of a protruding 
anchor residue that packs tightly in a pocket on the surface of the 
binding partner. In addition, hot spot residues are often evolutionarily 
conserved and located at the core of the binding interface. The 
prediction of anchoring spots can contribute significantly in protein-
protein and protein-peptide docking, protein engineering, peptide 
inhibitor design, and advance our understanding of molecular 
recognition processes. We developed a procedure for predicting 
anchoring spots that employs an empirical scoring function designed 
for the specific task of mapping anchoring spots in the context 
of protein-protein interactions. Through adequate account of the 
solvation and dielectric shielding effects, the anchor residue is 
treated as a fragment attached to a hypothetical protein. We tested 
the procedure on 20 proteins whose structures in complex and in 
the unbound state are resolved and experimental alanine mutation 
energies of interface residues are known. The entire surfaces of the 
unbound proteins were explored showing that (1) correct anchoring 
pockets are identified and accurate anchoring spots are predicted 
despite the structural rearrangements that occur upon complex 
formation; (2) the ranks of the correct anchoring spots are high, <40 
for 18 of the 20 test cases, and the calculated energies are in line with 
the alanine mutation data; (3) anchoring spots involving amino acids 
R, E, D, Y, W and H are predicted more accurately than others.
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Thiourea derivatives have been the subject of special attention in 
recent years because it has been shown that they have antitumor 
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