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Poster No.-P1
Elucidating the structural and functional role of eukaryotic orthologs of
fatty acyl-AMP ligases during early embryogenesis
Gajanan Patil, Subhash Narasimhan, Murali Krishna Madduri, Priyadarshan Kinatukara,
Biswajit Pal, Rajan Sankaranarayanan
CSIR-Centre for Cellular and Molecular Biology, Uppal Road, Hyderabad-500 007
Presenting author’s Email ID: gajananpatil@ccmb.res.in
Group leader email ID: sankar@ccmb.res.in
Prokaryotic multidomain proteins such as fatty acid synthases (FAS) in conjunction with
polyketide synthases (PKSs) and non-ribosomal peptide synthetases (NRPSs) synthesize
bioactive metabolites such as complex lipids in mycobacteria. Fatty acyl-AMP ligases
(FAALs) convert free fatty acids produced by FASs to fatty acyl-AMP to initiate lipid
biosynthesis by PKSs and NRPS. Earlier our lab had shown that FAALs possess a unique
FAAL-specific insertion which is stabilized through a hydrophobic anchorage to the Nterminal domain. This unique feature enables the FAAL-specific biochemistry,
channeling them to a different metabolic fate unlike the homologous FACLs which
convert free fatty acid to fatty acyl coenzyme-A (CoA), mainly used for energy
generation. This FAAL-specific signature motif was used for search analysis which
showed the conservation of FAAL-like proteins across all life forms except archaea, and
these proteins are found as a part of multi-domain proteins called Disco interacting
protein 2 (Dip2) in eukaryotes. FAAL-like domains indeed show FAAL-specific activity
as they fail to exhibit any activity or reaction with CoA. A loss-of-function mutant of
Dip2 in mice shows embryonic lethality, failing to grow beyond 9.5 dpc. It is
hypothesized that FAAL-like domains of Dip2 play important role in development
pathways by influencing lipid metabolism. Currently we are trying to crystallize FAALlike domain-2 of mouse Dip2 and its interaction with FSTL1 by small angle X-ray
scattering (SAXS) technique.
Keyword: FAALs, lipids, Dip2, development.

7

Poster No.-P2
When partial structural similarity between target protein and incorrect
phasing model misleads molecular replacement structure determination
Kaushik Hattia, Gayathri Pananghatb, Yamuna Kalyani Mathiharana, Narayanaswamy
Srinivasana, Mathur RN Murthya
a
- Molecular Biophysics Unit, Indian Institute of Science; b - Indian Institute of Science
Education and Research, Pune
Emails: hskaushik@gmail.com; mrn@iisc.ac.in

Two interesting cases are presented of the unintentional crystallization of contaminant
proteins which share some structural features with the presumed target protein leading to
difficulties in obtaining a completely satisfactory Molecular Replacement (MR) structure
solution. Application of MR using thousands of phasing models was essential for
revealing the true identity of the proteins. In retrospect, the confusion was due to the
partial structural similarity between the target protein and the model used for phasing.
The first structure corresponds to that of glycerol dehydrogenase, which crystallized as a
contaminant, instead of the presumed mutant of a survival protein encoded by Salmonella
typhimurium (SurE). Surprisingly, in the electron density map (2mFo-DFc) obtained by
molecular replacement using SurE as the phasing model, a significant fraction of the
backbone fitted well into the electron-density map, although the R-factors remained
around 35%. The second case corresponds to crystallization of alcohol dehydrogenase
instead of Spiroplasma Fib protein, a novel cytoskeletal protein in bacteria. Partial
similarity between homologues of Spiroplasam Fib with the structure of alcohol
dehydrogenase was sufficient to provide false positive solutions in MR calculations. The
reasons why a solution that appeared to be reasonable was obtained with an incorrect
phasing model are discussed.
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Poster No.-P3
Pressure studies on the Bi doped pyrochloreiridate Eu2Ir2O7
DibyataRout, PrachiTelang, KshitiMishra,Anoop Thomas,D.V.S. Muthu,A.K.Sood,
Surjeet Singh
dibyata.rout@students.iiserpune.ac.in surjeet.singh@iiserpune.ac.in
The pyrochloreiridatesdisplaystrong structure property dependence with the variation of
A-site ion (A=Lanthanides, Y,Bi) .Eu2Ir2O7 is a pyrochloreiridate which shows metal
insulator transition with concomitant magnetic ordering at 120 K. It is also predicted to
be a Weyl Semimetal. This compound shows drastic changes in transport and magnetic
behaviour when subjected to external pressure. The compound turns metallic for an
applied pressure of ~6 GPa. We synthesized a series of samples where Eu3+ was
gradually replaced by bigger Bi3+ ion in Eu2Ir2O7.Parallels could be drawn between the
effects of chemical substitution and external pressure on undoped compound for low
doping percentage of Bi (<5%). To elucidate upon the subtle structural changes, we
carried out High pressure XRD on the pure as well as Bi substituted compositionup to
21GPa using DACat the XPRESS Beamline, Elettra Synchrotron, Trieste, Italy. The
measurements indicate no change of symmetry throughout the applied pressure range for
all the compositions. This indicates that subtle structural changes and allied electronic
effects are at the heart of the observed changes in the properties.
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Poster No.-P4
Novel antiparallel tetrameric forms of the rotavirus enterotoxin NSP4
Sushant Kumar1, C.D. Rao2, K. Suguna1
1
Molecular Biophysics Unit, 2Department of Microbiology & Cell Biology, Indian
Institute of Science, Bangalore, India
Email id: sushantk@iisc.ac.in
NSP4 is a rotaviral multi-domain protein known to be responsible for neonatal diarrhea.
It is 175 amino acids long and the region corresponding to the amino acids 95 to 146,
which forms a coiled-coil structure, is known to be cleaved and secreted and is sufficient
to induce diarrhea. Previously reported structures include a Ca2+-bound tetramer from the
rotavirus strains SA11 and I321 and a Ca2+-free pentamer from the strain ST3, all with a
parallel arrangement of α-helices. We have crystallized the coiled-coil domain of NSP4
from the bovine rotavirus strain MF66 in two novel tetrameric forms. Despite having a
high sequence identity with the available NSP4 structures, extensive molecular
replacement efforts did not yield any success in solving the structure. A more systematic
approach of molecular replacement and in-house SAD phasing resulted in the correct
structure solution revealing the antiparallel tetrameric forms. The two structures have a
very different arrangement of chains with unique packing pattern of residues in the core
of the super helix and non-canonical interactions of the polar and charged residues on the
surface. Also, positional preference of the amino acids in the heptad repeats differ in the
antiparallel structure compared to the previously reported parallel structures of NSP4.
This heterogeneity has never been seen before for any of the coiled-coil structures
existing in both the forms. This study highlights the relationship between the sequence
and the structural polymorphism of this protein.
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Poster No.-P5
Deciphering the role of Hypoxia protein Rv0081 in M. tuberculosis
Ashwani Kumar1, Swastik Phulera1, Arshad
Rizvi2, Parshuram Sonawane1, Hemendra Panwar1, Arvind
Sahu1, Sharmistha Benerjee2, Shekhar C. Mande1*
1.
National Centre for Cell Science, SP Pune University Campus, Ganeshkhind, Pune 411
007, INDIA
2.
Department of Biochemistry, University of Hyderabad, Hyderabad- 500 047, INDIA
Email: ashwanikumar@nccs.res.in,shekhar@nccs.res.in
Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis (Mtb).
Although one third of the world’s population is infected with Mtb, only 10% of it shows
active TB infection. In the rest of the population the bacterium remains dormant or latent.
In immuno-suppressed conditions, pathogen is believed to be reactivated from latency.
Therefore controlling onset of latency or reactivation is fundamental challenge. One of
the features of latency is characterized by up and down regulation of DosR regulated
genes. Formate hydrogenlyase complex (FHL) is encoded by the rv0081-rv0088 operon,
which is regulated by DosR (Rv3133c) as well as Rv0081 (a Smt family transcription
factor) during dormancy. An in-silico study employing protein functional linkages and
gene expression profiles of latency models have indicated that Rv0081 acts as a latency
signal switch between DosR and NDH-I (complex-I) via Rv0082 (a putative
oxidoreductase). Furthermore, investigating hypoxia/re-aeration related Mtb
transcriptome demonstrated Rv0081 as a regulatory hub. Thus, we aim to elucidate
molecular details of Rv0081 and FHL complex to understand its role in Mtb latency. We
have expressed purified and crystallized Rv0081 protein; solved Rv0081 structure at 3.3
Å resolution. Furthermore, we have shown that Rv0081 does not have metal binding but
has DNA binding regions. We compared our structure with the SmtB (a structural
homolog bound to metal ion) and NoIR (a structural homolog bound to DNA)
respectively. To validate the identified DNA binding region, Rv0081 Ala or Asp mutant
(Phospho-mimic) of putative DNA binding residues (Ser/ Gln) was generated. EMSA and
SPR experiments with wild type and Ala and Asp mutants of Rv0081 showed that DNA
binding was diminished in Ala mutant but was completely abolished in Asp mutant.
Further, Rv0081 probed with anti-phosphoserine from crude cell lysate of Mtb and result
showed that there was significant difference in level of phosphorylation of Rv0081 in
normal or hypoxic conditions. In conclusion, it could be hypothesized that DNA binding
activity of Rv0081 is regulated by phosphorylation.
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Poster No.-P6
Controlled release of Mycobacterium tuberculosis σ factors is governed
by the substrate specificity of the ClpX chaperone
Anuja Joshi1, Prabhjot Kaur2, Nair Radhika K1Lele Deepti S1 , Vinoth Kumar3, Vinay
Nandicoori2 and B. Gopal1
1
Molecular Biophysics Unit, Indian Institute of Science, Bangalore-560012, India
2
National Institute of Immunology, New Delhi 11001, India
3
Medical Research Council Laboratory for Molecular Biology, Cambridge, United
Kingdom
Anuja Joshi (anujaj@iisc.ac.in) , B Gopal (bgopal@iisc.ac.in)
AAA+ unfoldases maintain cellular proteostasis by the selective targeting of proteins for
degradation. The variegated selection markers in Mycobacterium tuberculosis ClpX
substrates were examined in vivo suggest more stringent recognition degron tags than
were hitherto anticipated for this enzyme. The substrate profile also revealed
that ClpX mediated regulation of the cellular protein content could potentially
synchronize external stimuli with an appropriate cellular response. Environmentdependent transcriptional changes, on the other hand, are governed by
the Extracytoplasmic Function (ECF) σ-factors with different promoter specificities to
allow rapid changes in the transcription profile. These σ factors are often sequestered in
an inactive σ/anti-σ complex; the dissociation of this complex is triggered by diverse
cellular or environmental stimuli thereby activating the σ factor to recruit apo-RNA
polymerase and initiate gene expression. The role of ClpX in this activation mechanism
reveals that the nuanced target selection criterion of M. tuberculosis ClpX maintains a
hierarchy of σ factor activation. We note that a single amino-acid change in an ssrA-like
tag in an anti-σ factor governs the dwell time of a σ/anti-σ complex on
the ClpX unfoldase thereby modulating the selective proteolysis of that anti-σ factor.
Structural and bioinformatics analysis provide a rational for this gradation in substrate
selection that enables M. tuberculosis ClpX to link cellular proteostasis with the
transcriptional profile. The diversity in ClpX substrates suggests a dominant role for this
essential protein in M. tuberculosis physiology and adaptation to diverse
microenvironments in the host.
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Poster No.-P7
Design, Synthesis, and Experimental Validation of Peptide Ligands
Targeting Mycobacterium tuberculosis σ Factors
Sneha Vishwanath, Sunaina Banerjee, Anil K. Jamithireddy, Narayanaswamy Srinivasan
, Balasubramanian Gopal, and Jayanta Chatterjee
Molecular Biophysics Unit, Indian Institute of Science, Bangalore 560012, India.
anil.pcu@gmail.com, bgopal@iisc.ac.in
Transcription in prokaryotes is a multistep process and is primarily regulated at the
initiation stage. σ factors are involved in promoter recognition and thus govern
prokaryotic gene expression. Mycobacterium tuberculosis (Mtb) σ factors have been
previously suggested as important drug targets through large-scale genome analyses.
Here we demonstrate the feasibility of specific targeting of Mtb σ factors using designed
peptides. A peptide library was generated using three-dimensional structural features
corresponding to the interface regions of σ factors and the RNA polymerase. In silico
optimization of the peptides, employing structural as well as sequence features, aided
specific targeting of σA and σB. We synthesized and characterized the best hit peptide
from the peptide library along with other control peptides and studied the interaction of
these peptides with σB using biolayer interferometry. The experimental data validate the
design strategy. These studies suggest the feasibility of designing specific peptides via in
silico methods that bind σB with nanomolar affinity. We note that this strategy can be
broadly applied to modulate prokaryotic transcription by designed peptides, thereby
providing a tool for studying bacterial adaptation as well as host–pathogen interactions in
infectious bacteria.
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Poster No.-P8
Characterization of Rv3405c- a DNA binding protein from
Mycobacterium tuberculosis
Akilandeswari G, Raghu B, Chandra N, Savithri H S, Alamelu R
akilaibt2004@gmail.com
Tetracycline family of transcription factors (TFTRs) are a common one-component signal
transduction systems. This family of proteins contain a conserved helix-turn-helix motif
in their N terminal domain which aids in binding DNA and a ligand binding pocket at the
C terminal end. These often function as repressors upon binding to DNA and prevent the
transcription of nearby genes in the absence of ligand. One such protein from
Mycobacterium tuberculosis, Rv3405c was found to be a TFTR and also a candidate drug
target. This family of proteins bind to palindromic inverted repeats and regulate the
expression of the adjacent genes. The aim of the present investigation was to functionally
characterize the gene product of Rv3405c using biophyisical methods and bioinformatic
tools.
Rv3405c was amplified from the genomic DNA of H37Rv, the laboratory strain
of Mycobacterium tuberculosis, and was cloned into the expression vector, pET22b. The
recombinant protein (rRv3405c) was over-expressed in BL21 (DE3) and purified by
affinity chromatography using Ni-NTA beads. The binding of the purified rRv3405c to
the dsDNA corresponding to the upstream region of the adjacent gene Rv3406 was
demonstrated by gel retardation assay (EMSA). Further, reporter assay showed that
Rv3405c could act as a Tet-R repressor of Rv3406. Besides binding tetracycline,
rRv3405c binds to a drug which negatively influences DNA binding. The absence of
homologs in human host makes Rv3405c an attractive candidate target for designing antimycobacterial.
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Poster No.-P9
DNA-damage inducible protein(Ddi1) from protozoans
Iman Biswas, Sushant Kumar, Bhargav Pandya, Kaza Suguna
Molecular Biophysics Unit, Indian Institute of Science, Bangalore 560012, India
Email id: iman@iisc.ac.in
DNA damage inducible protein1 (Ddi1) is a multi-domain protein thatbelongs to the
ubiquitin receptor family of proteins, which are generally involved in proteasomemediated proteolysis of ubiquitinated proteins. It has been found to be involved in various
cellular processes.
Interestingly, in AIDS patients receiving HAART (Highly Active Antiretroviral
Therapy), it was observed that the treatment also offered protection against parasitic
diseases, like leishmaniasis to some extent. Subsequent studies showed that this effect
was due to the interaction of the HIV-PR drugs present in HAART which target proteases
like Ddi1 present in the parasites. This has opened up a new possibility to develop potent
inhibitors which can specifically block the protease site of Ddi1, thus killing the
pathogen. A structural understanding of the protease domain is necessary to develop
effective inhibitors. Also, structural insights from Ddi1 in complex with known HIV-PR
inhibitors will add to the basic understanding of binding modes and their effects on the
overall conformation of the protein and will help in developing more potent inhibitors.
Structure of the protease domain of Ddi1 from Leshmania Majorhas been determined in
our laboratory and its interaction with protease inhibitors has been established. We are
also working on Ddi1 from other pathogens like Entamoeba histolytica, Plasmodium
falciparum and others.
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Poster No.-P10
Synthesis and Structural Properties of Fe Doped La0.67Sr0.33MnO3
Composite System
Nidhi Astik and Prafulla K. Jha
The M. S. University of Baroda, Vadodara, Gujarat, India
nidhiastik2002@gmail.com
There has been a great interest in the study of colossal magnetoresistance (CMR)
effect in rare-earth manganite perovskite with general formula R1-xAxMnO3, where R is a
rare earth ion (R = La, Sm ; A = Ba, Sr, Pb and Ca) due to their potential applications.
Literature reveals that the substitution of lanthanum or manganese by another ion directly
modifies their characteristic properties due to new in the La-O and Mn-O network.
Much effort has been paid to the compounds R1- xAxMn1-yMyO3 substituted at the Mn site
with the expectation that the substitution of Mn ion, which is at the best of the double
exchange may contribute to the knowledge of the basic mechanism of CMR as well as
tuning of Tc. Influence of Fe doping at Mn site, of La0.67Sr0.33MnO3 has been investigated
by synthesizing a manganite matrix composite series La0.67Sr0.33Mn1-xFexO3 (x= 0.15,
0.25 and 0.35) by planetary ball milling method. The phase purity of these samples was
confirmed using X-ray diffraction. Rietveld refined X-ray diffraction (XRD) data infers
that manganite Fe doped LSMO compound possess a rhombohedrally distorted structure
with space group R-3c. The structural parameters for the Fe doped LSMO composite
ceramics were successfully determined by the Rietveld refinement. It has been
established that cell volume for ceramic samples increase with growing iron content and
magnetic properties studied by SQUID vibrational sample magnetometer respectively. At
the room temperature, the order of magnetic phase transition is revealed to be the second
order phase from ferromagnetic to paramagnetic state.
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Poster No.-P11
Influence of variations in Pauling-Corey peptide dimensions on the
Ramachandran map – Implications for validation of protein structures
A. Ravikumar, C. Ramakrishnan & N. Srinivasan
Molecular Biophysics Unit, Indian Institute of Science, Bangalore 560012, India
ashraya@iisc.ac.in, ns@iisc.ac.in
The Ramachandran map is one of the earliest and widely used protein structure validation
tools. It was created in early 60s by exploring the feasibility of occurrence of
combinations of φ and ψ torsion angle values in a model system of two-linked peptide
units. Presence of disallowed φ-ψ values in a 3-D structure of a protein indicates potential
error in the structure. Nonetheless, small number of disallowed conformations, which are
deemed correct, have been observed in protein structures with exceptionally highresolution. These cases are not accompanied by short contacts. We note that expected
short contacts are relieved by small deviations from Pauling-Corey dimensions of peptide
unit which was obtained in 1950s as the average bond lengths and angles from the
analysis of amino acid and peptide crystal structures. In this work, Ramachandran maps
have been generated using peptide dimensions as in the small peptide crystal structures
obtained from Cambridge small molecule structural database. Some of the 1789
Ramachandran maps generated show considerable deviation from the classical map in
terms of distribution and extent of allowed region in the φ-ψ space. This work allows
association of a probability measure with observed (φ,ψ) values in crystal structures for
being allowed. Further, observation of bond parameters in small peptide crystal structures
markedly deviant from Pauling-Corey parameters raises the possibility of such deviations
in protein structures too. This could affect the extent of violation allowed in the spread of
bond length and bond angle parameters built in the refinement protocols for protein
crystal structure refinement.

17

Poster No.-P12
Preparation and characterization of siderite nano-particles
M.H.Oza1 a) and M.J.Joshi1
1
Crystal Growth Laboratory, Department of Physics, Saurashtra University, Rajkot –
360005, Gujarat, India
a)
E-mail : mahatta_oza2002@yahoo.com
Siderite is an iron ore in the form of ferrous carbonate (FeCO3). It finds applications in
ceramics, for computer memory core, and in petroleum drilling fluids as a scavenger for
H2S, and a toxic hazard. Here, an attempt is made to synthesized FeCO3 nanoparticles by
hydrothermal treatment of aqueous solution of iron sulphate, ascorbic acid, and
ammonium carbonate with a molar ratio of 1:1:3 respectively at 140˚C for 1.5 h. The
synthesized powder is further characterized by different characterization techniques like
X-ray powder diffraction, Thermal gravimetric analysis, and energy-dispersive X-ray
spectroscopy. XRD analysis suggests the nano-crystalline nature of the sample with
Hexagonal crystal system. And crystallite size in range ̴10.70 nm have been obtained by
Scherrer’s formula. While,the thermal analysis suggested that the material started
decomposing from the beginning and showed weight loss 32.4% at 358˚C temperature.
After that the sample very slowly decomposed and the end of process sample showed
weight loss of 39.5% at 900˚C after giving up carbon dioxide. Energy-dispersive X-ray
spectroscopy analysis confirms the pure nature of the FeCO3 product. Only Fe, C, and O
elements were detected from the product.
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Poster No.-P13
Analysis of |E| using Non-ideal Distribution and use of Lévy stable
distribution and Lévy flight in crystallographic data analysis
N.H.V.Kutumbarao and D. Velmurugan
CAS in Crystallography and Biophysics, University of Madras, Guindy Campus, Chennai

Identification of space group is one of the important aspects of analyzing the
diffracted data. There are few physical ways to determine the presence of centrosymmetry. Apart from this, the diffraction data itself shows up the presence of centrosymmetry in the crystal which can be identified by a little analysis. The use of probability
distribution to identify the centrosymmetry was introduced by A. J. Wilson in 1949, is
called, ideal distributions, as the unit cell composition and the space group influence is
not considered, whereas Shmueli in 1985 has formulated probability density function
(Non-Ideal distribution) which takes unit cell content and heavy atom. Wilson
distribution breaks down in the presence of heavy atom along with large numbered small
atoms this can be overcome by Non-Ideal distribution. From the large source of
crystallographic data that has been published from our group, we started analyzing the
data, where ambiguity can be observed between centric and non-centric cases.
The distribution of the crystal data is heavily tailed, which can be understood
from visual inspection and it is also influenced largely by the presence of single or many
heavier atoms in addition with lighter atoms. Stable alpha distribution can be applied
successfully in crystal data analysis. Lévy distribution is a continuous probability density
function for non-negative random variables. This is one of the stable distributions, where
the effect of heavy tail can be studied. Lévy flights are a particular class of generalized
random walk in which the step lengths during the walk are described by a 'heavy-tailed'
probability distribution.
Lévy stable distribution was employed to understand the space group determination and
understanding the influence of intensities of heavy tail on the calculations. Lévy flight is
a particular class of generalized random walk in which the step lengths during the walk
are described by a 'heavy-tailed' probability distribution compared to the Brownian
random walk. The alpha stable distribution has a special class of function where
dependence can be incorporated. This can help to represent the atoms present in the
crystal and their resulting diffracted intensities as dependent or partially dependent
random variables which represent nature more closely.
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Poster No.-P14
Structural and mechanistic studies on bacterial multidrug transporters
Ashutosh Gulati, Puja Majumder, Rahul M. Nair, Shashank Khare, Arunabh Athreya,
Aravind Penmatsa
Secondary active transporters are a specialized set of integral membrane proteins that are
grouped within the solute carrier family (SLC). They are responsible for driving
fundamental transport process including uptake of important metabolites like sugars,
neurotransmitters and efflux of potentially harmful toxins using electrochemical gradients
of ions as the driving force. Our work focuses on ion coupled transporters involved in
multidrug efflux in antibiotic resistant pathogens. The emergence of mild to lifethreatening infections caused by multidrug resistant (MDR) bacteria in hospitals or in the
community is an increasing health concern. Multidrug efflux is one of the major
mechanisms through which multidrug resistant pathogens gain antibiotic resistance.
Among the large battery of drug efflux pumps, our focus is on the major facilitator
superfamily members that carry out active transport of antibiotics through the use of H+
gradients across the inner membrane of bacteria. The MFS transporters are the largest
superfamily of transporters that comprises of antiporters, uniporters and symporters to
carry out transport of a range of substrates across the membrane bilayer. Among the
MFS, transporters involved in antibiotic efflux are grouped under the DHA12 (drug-H+
antiporters) and DHA14 families, comprising of 12 and 14 transmembrane (TM) helices,
respectively. We are trying to characterize multidrug efflux pumps involved in
flouroquinolones and quaternary ammonium compounds efflux in methicillin resistant
Staphylococcus aureus (MRSA), namely NorC and QacA respectively. NorC and QacA
were purified and crystallization trials are being carried out. Effect of lipids on extraction
efficacy and stability has also been characterized using FSEC (Fluorescence detection
Size Exclusion Chromatography) method.
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Poster No.-P15
RAMACHANDRAN MAP OF DNA AND RNA BINDING AMINO
ACID RESIDUES IN PROTEINS
K Ponnuraj and KM Saravanan
CAS in Crystallography & Biophysics, University of Madras,
Guindy Campus, Chennai – 600 025,
Tamilnadu, India.
Email ID of Group Leader: pkarthe@hotmail.com
Email ID of Presenting Author: saravananbioinform@gmail.com
A protein can interact with DNA or RNA molecules to perform various cellular
processes. Identifying or analyzing DNA/RNA binding site amino acid residues is
important to understand molecular recognition process. It is quite possible to accurately
model DNA/RNA binding amino acid residues in experimental protein-DNA/RNA
complex by using the electron density map whereas, locating/modeling the binding site
amino acid residues in the predicted three dimensional structures of DNA/RNA binding
proteins is still a difficult task. Considering the above facts, in the present work, we have
carried out a comprehensive analysis of dihedral angle preferences of DNA and RNA
binding site amino acid residues by using a classical Ramachandran map. We have
computed backbone dihedral angles of non-DNA/RNA binding residues and used as
control dataset to make a comparative study. The dihedral angle preference of DNA and
RNA binding site residues of twenty amino acid type is presented. Our analysis clearly
revealed that the dihedral angles (φ, ψ) of DNA/RNA binding amino acid residues prefer
to occupy (−89° to −60°, −59° to −30°) bins. The results presented here will help to
model/locate DNA/RNA binding amino acid residues with better accuracy.
ACKNOWLEDGEMENT:
We gratefully acknowledge SERB New Delhi, India for financial assistance
through National Post Doctoral Fellowship.
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Mycobacterium tuberculosis utilizes Regulated Intra-membrane Proteolysis (RIP) to
respond to extra-cytoplasmic stress signals. This mechanism involves tightly coupled
sequential proteolysis by two proteases viz. Site-1 protease (S1P) and Site- 2 protease
(S2P). In Mycobacterium tuberculosis, Rip1 (Rv2869c) encodes the S2P for all the four
membrane-bound anti-σ factors viz. RsdA, RskA, RslA and RsmA and thus, regulates the
activity of cognate sigma factors σD, σK, σL and σM respectively. Rip1 catalyzes the
trans-membrane cleavage of site-1 cleaved anti-σ factors. The cognate site1-protease for
these substrates remains to be identified. The current study aims at understanding the
mechanism of substrate recognition and regulation of Rip1 activity in response to S1P
cleavage that still remains unknown. We have successfully cloned Rip1 from M.
tuberculosis for biochemical and structural characterization while an ortholog (M.
hassiacum) is also being examined.
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Radiation chemistry causes structural perturbations with significant impact to the
accurate structural understanding of mechanism, especially in metalloproteins. Xylose
isomerase (XI) is an example of this issue: it catalyzes the reversible interconversion of
the aldoses D-xylose, D-ribose, and D-glucose to the corresponding ketoses. XI requires
a divalent metal ion such as Mn2+, Mg2+ or Co2+ as a cofactor [1]. It is an important
industrial enzyme; XI is used extensively in the food industry, for example in producing
high-fructose corn syrup, and it also holds enormous potential for application in
converting biomass into fuels and chemicals. Thus, understanding its mechanism and
thereby potentially improving its suitability for industrial applications is even more
important. The reaction mechanism has been studied in increasingly detailed studies,
many discussing the mobility of the catalytic metal ion. We show that this mobility can
be driven by the X-rays used to reveal the structure, and that it may not be
mechanistically critical.
X-rays generate free radicals when interacting with macromolecule crystals. These
radicals propagate changes that result in both global effects and specific structural
changes, even when cryogenic temperatures (around 100 K) are used to minimize the
effects. Global radiation damage is observed as a loss of diffraction intensity with the
weakest higher resolution reflections fading first, an increase in unit-cell volume, higher
Wilson B-factors, and often overall higher mosaicity of the crystal [2]. These effects can
preclude structure solution. On the other hand, specific damage, contributing to the global
effects, is seen from the electron density maps after refinement, and manifests as the
breakage of disulfide bonds, decarboxylation of acidic side chains and photoreduction of
metal atoms [3] potentially leading to incorrect biological deductions being made from
the resultant structural model.
The effects of radiation damage on the metalloprotein, XI, have been investigated. By
collecting consecutive synchrotron X-ray diffraction datasets at 100 K on a substrate free
XI crystal, radiation induced changes in the structure were tracked as a function of dose.
The metal and the surrounding amino acid environment experience a buildup of free
radicals, making it more susceptible to damage than the rest of the protein. The radiation
23

damage induced structural perturbations are similar to structural alterations that have
been attributed to the mechanism, i.e. the metal ion used as a cofactor occupied several
different positions. Thus, the X-ray induced metal movement observed with XI appears to
be an artifact of the method used to derive the structure, and neutron based structural
studies have since illuminated the mechanism. All metals will be sensitive to radiation
effects, as they have a high X-ray absorption cross-section. This has profound
implications for the high-resolution study of metalloproteins in general and is especially
pertinent to the study of enzymes, since metalloproteins make up over half their
population. Understanding and identifying radiation induced structural perturbation is
critical to an accurate structural interpretation of mechanism.
Keywords: metalloprotein, enzyme, radiation damage
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Small heat shock proteins (sHSPs) are a family of ATP-independent molecular
chaperones which binds various unfolded and misfolded proteins,preventing aggregation.
These proteins are strongly induced by a variety of stresses, but also function
constitutively in multiple cell types in many organisms. They are dynamic and form large
oligomers, but under stress they undergo drastic rearrangement/dissociation in order to
execute their chaperone activity in protecting substrates. These interactions prevent the
substrate proteins from aggregating irreversibly. When physiological conditions are
restored, the substrates are transferred from the sHSP–substrate complexes to ATPdependent heat shock proteins like Hsp70 for refolding.
Structurally they comprise of a conserved -crystallin domain (ACD) of about 80-100
residues long, a short C-terminal (C-term) and a highly disordered N-terminal (N-term)
region. sHSPs are ubiquitously present in all three kingdoms of organisms. Archaeal and
bacterial genomes usually encode one or two sHSPs, whereas eukaryotic genomes tend to
have large number of sHSP. Plants express many more sHSPs than other eukaryotes and
exhibit diversity in sequence and in the cellular location where they function. Our lab
focusses on bacterial sHSPs (Salmonella typhimurium, Mycobacterium marinum M,
Bacillus cereus, Staphylococcus aureus), and eukaryotic sHSPs(Zebrafish, Rice,
Leishmania donovani, Entamoeba histolytica).Higher oligomeric structures of sHSPs
from Salmonella typhimuriumand Mycobacterium marinum Mhave been determined in
our labrotary. Structural studies on sHSPs of other organisms and their interactions with
substrates are in progress.
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D-aminoacyl-tRNA deacylase (DTD) has been implicated in maintaining homochirality
of the proteome by specifically scavenging and decoupling any D-amino acid attached to
a tRNA, thereby excluding D-amino acids from the translational machinery. This
absolute “DTD’s enantioselectivity or stereospecificity” is achieved by an invariant
cross-subunit Gly-cisPro motif (GP motif), which helps to reject even the smallest Lamino acid (i.e., L-Ala), thereby allowing only D-amino acids or achiral glycine to
occupy the DTD catalytic site [1,2,3]. A thorough sequence search has revealed that
higher eukaryotes have additional DTD-like protein which has changes in the signature
motifs and has less than 25% identity with DTD. Further phylogenetic analysis
established that this DTD variant is specific to kingdom Animalia hence we named
Animalia-specific tRNA deacylase (ATD). Interestingly when we solved a high
resolution (1.86 Å) crystal structure of mice ATD we observed the GP motif of ATD is in
trans conformation with its carbonyl oxygens projecting towards the protein core. This is
in contrast to DTD’s GP motif, wherein the carbonyl oxygens are oriented parallel and
protruding away from the protein core. The 180° GP motif flip (cis-to-trans switch) in
ATD has led to a gain of function and relaxation of substrate chiral specificity, i.e., unlike
DTD, ATD acts on L-aminoacyl-tRNAs in addition to D-aminoacyl-tRNAs. Overall, we
show how a cis-to-trans switch in an animalia-specific DTD variant has increased the
repertoire of substrates for DTD-like fold. The physiological relevance of this
evolutionary gain of function is currently being probed.
References
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Superconductivity in Fe-based compounds is believed to appear due to magnetic spin
fluctuations. Recent studies, however, revealed mysterious superconductivity with high
transition temperature (Tc > 45 K) in CaFe2As2 under pressure and/or chemical
substitution exhibiting collapsed tetragonal (cT) phase, which is believed to be nonmagnetic. Here, we study the Fermiology of CaFe2As2 at different temperatures using
Angle Resolved Photoemission (ARPES) spectroscopy. Fermi surfaces collected at
different temperatures reveal the signature of three dimensional (3D) Fermi surface
appearing at much lower temperature than the structural and magnetic phase transition
temperature of 170 K. In addition, we discover energy bands not related to
tetragonal/orthorhombic CaFe2As2. These bands are distinctly resolved in the low
temperatures high photon energy spectra from good quality sample and move away from
the Fermi level with cooling. Experimental and theoretical analysis of the results attribute
them to the cT phase hidden within the ambient structural phase presumably arising from
the thermal compression induced strains. Thus, the hole pockets around the -point
gradually disappear with cooling leading to quantum fluctuations and absence of long
range order at low temperatures. These results reveal the proximity of the material to
quantum criticality causing exotic electronic properties.
References:
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Banana bunchy top virus (BBTV) is a single stranded DNA virus that belongs to the
family Nanoviridae andthe genus Babusvirus. It has a multicomponent genome
containing six circular DNAs that are packaged in ndividual isometric T=1 capsids of the
size of about 20nm. Bunchy Top disease of Banana is one of the most devastating
diseases caused by Banana Bunchy Top Virus (BBTV). It causes stunting, bunchy
appearance of leaves and loss of yield in banana plants in the tropical countries. To
understand the functional interaction between the host and the virus, it is crucial to
understand the structure of the viral components. Coat protein (CP) plays a major role in
the viral infection cycle. Studying the capsid architecture and its assembly would help in
developing strategies to counter BBTV infection. In order to pursue structural studies
using BBTV, the CP gene was cloned in different plasmid vectors viz. PET28a(+),
pETsumo, pRSET-a. The recombinant protein was expressed and purified in
BL21(DE3)pLysS, BL21(DE3) Rosetta pLysS etc. cells using differential centrifugation
and affinity purification methods. Biophysical studies for DNA binding activity,
secondary structure composition, thermal stability etc. are being pursued using the
purified protein. As the yield of the purified protein is poor, attempts are being made to
optimize the expression and purification conditions to improve the yield following which
crystallization trials would be made. Ab-initio modeling studies of the CP is being
undertaken to gain more insights into the structural aspects of BBTV CP.
Keywords: BBTV, X-ray diffraction, structure prediction.
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All domains of life harbor biomolecule degradation machinery to regulate the cellular
concentration of macromolecules. The RNA degradation pathways are responsible for
several biological functions such as regulation of gene expression, elimination of aberrant
RNA species, recycling of required RNA species and production of matured RNAs. In
prokaryotes, RNA degradation is performed by a multienzyme, supra- macromolecular
complex known as degradosome. Here, we describe the potential assembly mechanism of
the Staphylococcus epidermidis degradosome complex. Using bio-molecular X-ray
crystallography, we have solved the structures of the RNA degradosome components at
atomic level. Here, one of them i.e. PNPase is demonstrated for its structural and
functional aspects and also for its role in assembly formation. The crystal structure of S.
epidermidis PNPase was obtained at resolution of 2.2 Å. Additionally, we have
experimentally demonstrated the proposed active site of PNPaese and role of 3 serine
residues (S441, S442, S443) in binding of one of its natural substrate, inorganic
phosphate. Moreover, using several biophysical and biochemical methods such as copurification, size exclusion chromatography (SEC) we have demonstrated the putative
interactions among different degradosome components necessary for formation of
degradosome assembly. These findings suggest a novel mechanism of degradosome
assembly and modulation of bacterial pathogenicity by this complex.
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Structure solution of PST13 and PST14 by combining cRED and CryoEM
Taimin
The structure of PST-13 and PST-14 was solved by combining both continuous rotation
electron diffraction and Cryo-EM. PST-13 and PST-14 are aluminum phosphate zeolite
and PST-14 is produced by calcination of PST-13. Both rotation electron diffraction
(RED) and continuous rotation electron diffraction (cRED) were used to solve the
structures of the samples. From RED data, we found that PST-14 had serious defects
while PST-13 will transform into PST-14 during data collection. In order to reduce the
destruction of sample from vacuum and electron radiation damage, cRED was combined
with Cryo-EM to solve these structures. cRED allows us to quickly collect the diffraction
data and Cryo-EM can slow down the phase transition because the water molecules and
organic molecules were more likely to stay inside the channels of zeolite under low
temperature condition. The combination of both methods shows a promising way to
stabilize the vacuum-sensitive and beam-sensitive samples and solve the structure
accurately.
Keywords: Continuous rotation electron diffraction, Cryo-EM, Phase transformation
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Pyrochloreiridates A2Ir2O7display strong structure-property correlation with changing Asite ionic radius. To carefully study the effect of A site radius on the properties, a series
of compounds with composition (Eu1-xBix)2Ir2O7was synthesized where Eu3+ was
gradually replaced by bigger Bi3+ ion.Lab based X-ray diffraction indicatedan unexpected
collapse of the unit cell volume for Bi concentrations as low as 2 %; for higher doping
concentrations (i.e, > 5%), the lattice parameter trend follows Vegard’s Law. This was
confirmed usingRietveld refinement done on high resolution Synchrotron X-ray
diffractiondata recorded at Elettra Synchrotron facility, Italy.This anomalous
trendappears to be unique to the iridates, sinceanalogously prepared and studiesBi doped
pyrochlorestannate Eu2Sn2O7exhibit the expected linear increment in theunit cell
volumewith increasing dopant concentration.Other physical properties, namely resistivity
and the linear term in the low-temperature specific heat also exhibit anomalies coinciding
with the collapsed state, suggesting a change in the electronic density of states at the
Fermi level. These observations are significant since the title compound Eu2Ir2O7 has
been proposed to be a Weyl semimetal.

31

Poster No.-P25
Structural and functional studies on StDAPAL
Geeta Deka1, Shveta Bisht1, H.S. Savithri2 and M.R.N. Murthy2.
1
Molecular Biophysics Unit, Indian Institute of Science, Bangalore 560 012, India
2
Biochemistry Department, Indian Institute of Science, Bangalore 560 012, India
e-mail ID : geetadeka@iisc.ac.in
Diaminopropionate ammonia lyase (DAPAL) is a fold type II PLP-dependent enzyme
which degrades 2, 3-Diaminopropionate (DAP), the precursor of the neurotoxin β-Noxalyl-L-α, β-diaminopropionate abundantly found in the seeds of the drought resistant
legume Lathyrus sativus, to pyruvate and ammonia. The structure of DAPAL from E.
Coli determined earlier had revealed presence of a novel disulfide bond close to the
substrate entry channel suggesting that the disulfide bond may be important for ordering
of a loop (265-293) close to the substrate binding pocket. To obtain further insights on
the structure and function of DAPAL, the structure of the homologous enzyme from S.
typhimurium (48% sequence similarity to the E.coli enzyme) was determined. The
structure revealed that the two conserved cysteine residues (Cys271 and Cys299) do not
form a disulfide bond in StDAPAL. Mutagenesis studies on the E. coli enzyme showed
that the disulfide formation is not important either for catalysis or for the stability of the
enzyme. Mutagenesis experiments with the E. coli enzyme revealed that Cys265
mutations affect enzyme activity much more drastically when compared to mutations of
Cys291. It is plausible that the lower enzymatic efficiency of the Salmonella enzyme
when compared to the E. coli enzyme is due to the presence of a hexa-histidine flag
present only in StDAPAL. Differences in the metal ion dependence of these two
enzymes were observed suggesting subtle differences in their active sites.
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Sialic acids (Sias) such as N-acetylneuraminic acid (Neu5Ac) belong to a family of ninecarbon sugar acids, which play important role in the biology ofboth symbiotic and
pathogenic bacteria. Many pathogenic bacteria scavenge Neu5Ac from the host organism
and it is added to the terminus of lipooligosaccharide (LOS) or lipopolysaccharides (LPS)
as a non-reducing sugar. By following this novel‘molecular mimicry’ process, several
opportunistic bacteria deceive the host immune system. This further results in serious
pathological manifestations in host. After scavenging from host,part of Neu5Ac will
beadded onto LOS or LPS through incorporation pathway involvingmultipleenzymes.
Bacteria catabolizes remaining amount Neu5Acinto carbon, nitrogen and energy source
by using different enzymes of catabolic pathway.
N-acetyl mannosamine kinase (NanK) is a member of ROK (repressor, open reading
frame kinase) kinase family. This is one of the enzyme involvedin the catabolic pathway
of Neu5Ac, wherein itconvertsN-acetyl mannosamine(ManNAc) to N-acetyl
mannosamine 6-phosphate (ManNAc-6P) by transferring γ phosphate of ATP to
ManNAc. In thisstudy, wehave determined the molecular structure of NanK from two
different
pathogenic
bacteria
Haemophilus
influenza
(Hi-NanK)
and
Pasterellamultocida(Pm-NanK), in the presence and absence of theirsubstratesManNAc
and ATP. Further, wehave studied the kinetic and thermodynamic properties of these
NanK’susingManNAc and AMP-PNP as substrates. These studies revealed a pattern of
sequentialand non cooperative binding ofManNAc and AMPPNPto Pm-NanK and HiNanK respectively. Currently, we are closely analyzing the structural differences between
Pm-NanK and Hi-NanKin identifyingthe mechanism of substrate binding to these
kinases. Overall, these structural and functional studies will provide an insight view for
rational drug designingagainst these pathogenic bacteria.
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Lectins are ubiquitous multivalent proteins of non-immune origin, which specifically
bind different carbohydrates. Lectins from eukaryotes and eubacteria have been
extensively studied on account of the importance of protein-carbohydrate interactions in
biological recognition. However only recently lectins have been identified in archea
through a genomic search conducted in this laboratory. The bioinformatics search
resulted in establishing the presence of 46 lectins distributed among 29archeal genomes.
One of them, namely, a β- prism Ι fold lectin from Methanococcusvoltae A3,has been
cloned, expressed and purified. Dynamic Light Scattering (DLS) experiments indicate the
protein to be a tetramer. Agglutination assay suggests that the lectin is specific for
complex sugars. Glycan array analysis indicates that it binds to oligosaccharides with
mannose residues at the non-reducing end. The protein crystalizes in a tetragonal space
group with about 16 subunits, possibly four tetrameric molecules, in the asymmetric unit.
Sequence comparisons confirm that the lectin has a β-prism Ι fold, with poor homology
to lectins of known three-dimensional structure. Attempts are in progress to solve the
structure using molecular replacement. Efforts are also on to solve the structure using ab
initiomethods such as those involving anomalous dispersion.
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In protein crystallisation, it is not uncommon for contaminant proteins to crystallise
instead of the protein of interest. Such cases can remain unsolved for many years,
because there is no way to determine whether the crystallised structure is a contaminant
or if the model used for molecular replacement is not close enough to the target structure.
Here we present SIMBAD, a highly streamlined pipeline to solve crystal structures
independently of sequence which can provide a route to solve for contaminant and novel
structures alike. Indeed, a case in which a novel structure remained unsolved for 14 years
was recently determined [1] using a similar approach. Furthermore, SIMBAD has solved
cases of mistaken identity (swapped crystallisation trays) and structures of proteins that
were unidentified and un-sequenced at the time of crystallisation. SIMBAD utilises a
multi-core cluster to solve the crystal structure using a series of different approaches.
First, it runs a lattice parameter search against every structure in the PDB. Structures
crystallising with closely related lattices parameters are then trialled using
MOLREP/REFMAC. If this approach fails then a search against common contaminants is
carried out, again trialling the top ranked structures with MOLREP/REFMAC. Finally, if
necessary, a novel method that ranks structures from a non-redundant domain database
provided by MoRDa applies a modified version of the AMORE rotation function to score
potential templates. The top-scoring structures are trialled in MOLREP/REFMAC.
SIMBAD is currently being adapted for use at synchrotron beamlines as a means of
quickly screening for crystals for contaminants.
[1] Keegan, R. et al. (2016). ActaCryst, D72, 933-943.
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Redox stimuli govern a variety of biological processes. The relative sensitivity of redox
sensors plays an important role in providing a calibrated response to environmental
stimuli and cellular homeostasis. This cellular machinery plays a crucial role in the
human pathogen Mycobacterium tuberculosis as it encounters diverse microenvironments
in the host. The redox sensory mechanism in M. tuberculosis is governed by two
component and one-component systems, alongside a class of transcription factors called
the extra cytoplasmic function (ECF) σ factors. ECF σ factors that govern the cellular
response to redox stimuli are negatively regulated by forming a complex with proteins
called zinc associated anti-σ factors (ZAS). ZAS proteins release their cognate σ factor in
response to oxidative stress. The relative sensitivity of the ZAS sensors to redox
processes dictate the concentration of free ECF σ factors in the cell. However, factors
governing the redox threshold of these sensors remain unclear. We describe here, the
molecular characterization of three σ factor/ZAS pairs—σL/RslA, σE/RseA,
and σH/RshA—using a combination of biophysical and electrochemical techniques. This
study reveals, conclusively, the differences in redox sensitivity in these proteins despite
apparent structural similarity and rationalizes the hierarchy in the activation of the
cognate ECF σ factors. Put together, the study provides a basis for examining sequence
and conformational features that modulate redox sensitivity within the confines of a
conserved structural scaffold. The findings provide the guiding principles for the design
of intracellular redox sensors with tailored sensitivity and predictable redox thresholds,
providing a much needed biochemical tool for understanding host–pathogen interaction.
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Mitotic kinesins plays a key role in cytokinesis. The silencing of Eg5 has shown to arrest
the cell cycle with formation of monopolar spindles (monastral spindles) and activates
mitotic check point and eventually leads to apoptosis. The mitotic kinesin Eg5 has two
inhibitor binding sites of which one is explored extensively while the other site is still
unexplored. In Present study, we have screened over seventy commercial compounds for
activity using in silico methods followed by in vitro ATPase activity assays and
Isothermal Titration Calorimetric experiments. We also attempted to co crystallise the top
compounds with the motor domain of Eg5 to analyse the interactions. Our studies show
that Aurintricarboxylic acid, 4, 4′-dimethoxytrityl chloride, α-naphthalene and Baicalein
are potential inhibitors with better IC50 values compared with the standard compounds
such as STLC. Structural studies of these compounds are underway.
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Electron crystallography can overcome the limitation of X-ray crystallography on crystal
size, which is a few microns for modern synchrotron sources, and allow the structures of
crystals down to nanometer sizes to be studied. Rotation electron diffraction (RED) was
thus developed with the aim of accurate determination of 3D atomic structures of crystals
of sub-micrometer sizes [1]. RED has been shown to be powerful in phase identification
and structure determination[2]. In RED data collection, electron beam tilt and
goniometer tilt are combined to rotate the crystal in a large range (typically 100 – 140
degrees) with a small step (0.1 ~ 0.2 degrees) and electron diffraction (ED) frames are
collected for each tilt. In RED data processing, 3D reciprocal latticeof the crystal is
reconstructed from the 2D ED patterns. The unit cell parameters are determined, and after
indexingthe diffractionintensities are output for structure determination and refinement.
Accurate orientation of the crystal is important for diffraction intensity integration and
structure refinement from 3D electron diffraction data using dynamical theories [3].
Although the orientation matrix is determined after reciprocal lattice is reconstructedin
RED data processing, possible errors in the goniometer angles lead to inaccurate
determination of the crystal orientation. In this work we developed a method
fordetermining the accurate orientations of the crystal from RED data. As the crystal
remains still during electron beam tilting, its orientation only needs to be determined for
individual beam tilt series.By using a fast numerical localized random search method, the
orientation of each frame within one tilt series is obtained by least squaresminimization
ofthe distances from the reflections to the Ewald sphere, with the indices of the observed
reflections in the frames and the unit cell dimensions as input. The accuracy of the fitted
orientations was less than 0.01° versus true orientations as shown using simulated tilt
series diffraction data with a tilt step of 0.1 degree and reasonably high data resolution.
The algorithm was tested on an experimental garnet dataset and large errors in the
goniometer angle readouts wereidentified according to the fitted results. The least squares
objective function was also analyzed and discussed in connection to the accuracy of the
fitting results. The orientation of the tilt axis and the unit cell dimensions can be refined
by including them in the least squares objective function. The algorithm was proven to be
effective for diffraction tilt series with relatively fine (~0.2°) tilt steps and good data
resolution (e.g. 0.8 Å).
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Carbamazepine is an anticonvulsive drug which belongs to Class II
Biopharmaceutics Classification System of drugs because of its poor aqueous solubility.
Solubility of an API can be enhanced through formation of different solid forms like
eutectics, co-amorphous solids, salts, hydrates, polymorphs, cocrystals or solvates. In this
work, efforts have been made to enhance the solubility of carbamazepine through
formulation of carbamazepine-p-Hydroxybenzamide cocrystals. Binary Phase diagram
was constructed in order to determine the cocrystal forming region. Carbamazepine
formed cocrystal with para-hydroxybenzamide in the stoichiometric molar ratio of 1:1.
The cocrystals were prepared by crystallizing the ground mixtures in different solvent
systems and by solvent-diffusion techniques. The cocrystals prepared in various solvent
systems were characterized by X-ray Diffraction analysis. The 1:1 cocrystal exhibited a
melting point of 176.2 °C and the formation of a new crystalline phase was reflected in
Powder X-Ray Diffraction (PXRD) patterns obtained. The cocrystals prepared by solvent
crystallization were characterized by Fourier Transform-Infra Red (FT-IR) spectroscopy,
Fourier Transform-Raman (FT-Raman) Spectroscopy and solid-state 13C Nuclear
Magnetic Resonance (ssNMR) Spectroscopy. Synthon formation between carbamazepine
and p-Hydroxybenzamide and the existing intermolecular interactions are investigated in
detail. Also, the powder dissolution rates of raw carbamazepine drug and carbamazepine
- para-Hydroxybenzamide (1:1) cocrystals are determined at 37 °C in Phosphate Buffer
Saline (PBS) medium of pH 7.4 spectrophotometrically at 285 nm. The role of coformer
in influencing the dissolution of carbamazepine is being analysed. The aqueous stability
of the cocrystal in deionized water at 37 ºC was determined.
Keywords: Carbamazepine, Binary Phase Diagram, Cocrystal, Solvent evaporation, Dissolution
rates

40

Poster No.-P33
Mapping protein structure to graphs: Application to phasing using
community clustering algorithms
Claudia Millán , Massimo Sammito, Isabel Usón
How to best exploit the information from known protein structures in order to solve the
(many more) unknown ones? Herein we address this question and will show our use of
community clustering for this purpose within ARCIMBOLDO. The first level of
organisation within proteins is the secondary structure, which consists of alpha helices
and beta strands. These are very general and are present in all kind of proteins, acquiring
a functional role only when set in context with other structure elements and forming
domains. Particular combinations of secondary structures are more frequent and
constitute structural building blocks for complex folds. In our group, we strive to exploit
this feature for solving two types of problems. One is a search problem, consisting of
understanding the optimal way in which to break down a larger model of an homologous
protein in order to use it for phasing. The other one is more of a prediction problem, in
which we want to find structural units in the database of solved structures in order to help
us interpret them and extract new information from this vast amount of data. In order to
address both problems we need a mathematical description of our system to capture its
geometrical features in an accurate way. We have developed a description of main chain
geometry based on what we call characteristic vectors, that captures secondary structure
elements as well as relations between them. This description can be implemented in a
network graph that allows to use community clustering algorithms in order to evaluate
simultaneously all the relations between the elements of the structure and find its
communities. From the technical point of view, the programming language we use for
our development is Python, and the tool in which our graphs are implemented is
pythonigraph. Among the various community clustering algorithms available we are
comparing which is the best for our case and which metrics to use to describe proteins
requires an extensive analysis on different protein families. These algorithms can be
transferred to the analysis of very different problems.

Figure showing different levels of annotation for a given protein that can be obtained by using community
clustering algorithmson graphs describing protein structure.
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Bacilysin is one of the antibiotics synthesized non-ribosomally by Bacillus subtillis
which acts against a wide range of bacteria and fungi. BacF is a fold type I pyridoxal-5phosphate (PLP) dependent enzyme involved in Bacilysin biosynthesis pathway. BacF
catalyses a transamination reaction which is a rate limiting step in Bacilysin biosynthesis
pathway due to its stereospecificity. The crystal structure of Bacillus subtillis BacF has
been determined in its native as well as ligand bound (L-Tyrosine, Glycine) forms. The
structure reveals the presence of PLP in the form of internal aldimine inside the active
site pocket. The ligand (L-Tyrosine) bound structure suggest the geometry of the active
site residues and their respective role in catalysis. In one of the crystal structure of BacF
obtained after soaking with the substrates (L-Phenyl alanine and 4-Hydroxy phenyl
pyruvate) reveals the presence of the product (L-Tyrosine) inside the enzyme active site
pocket indicating that the crystallization of a functionally active enzyme. Thereby this
study can help to understand Bacilysin biosynthesis pathway.
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Two point mutants and the corresponding double mutant of M. tuberculosis pantothenate
kinase have been prepared and biochemically and structurally characterised. The mutants
have been designed to weaken the affinity of the enzyme for the feedback inhibitor CoA.
The mutants exhibit reduced activity, which can be explained in terms of the structures.
The crystals of the mutants are not isomorphous to any of the already analysed crystals of
the wildtype enzyme and its complexes. The mycobacterial enzyme and its homologous
E. coli enzyme exhibit structural differences in their nucleotide complexes in the dimer
interface and the ligand binding region. In most of the mutant molecules, the structures
are similar to that in the E. coli enzyme. Although the mutants involve changes in the
CoA binding region, the dimer interface and the ligand binding region move in a
concerted manner, an observation which might be important in enzyme action. The work
demonstrates that the structure of the mycobacterial enzyme can be transformed into one
similar to that of the E. coli enzyme through minor perturbations without external
influences such as that involving ligand binding.
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