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Polymorphism is a known problem for many drugs and drug
candidates. Bioavailibity often varies with the specific
polymorph, directly affecting efficacy. Thus, it is important to
understand the changes a drug or drug candidate might
undergo during galenic formulation and downstream handling.
We have developed a second generation differential scanning
calorimetry (DSC) attachment that provides a basic variable
temperature stage (RT to 350°C and optionally

-40°C to 350°C) with the ability to perform a complete DSC
experiment. We have also developed the software tools that
integrate the x-ray diffraction (XRD) and thermal analysis
experiments into a single tool that can monitor phase changes
and phases as function of temperature. With an additional
humidity control device these experiments can be modified to
show the effects of humidity. Using XRD-DSC we have
studied numerous drug compounds, including cimetidine,
theophylline and terfernadine, as well as the reaction between
urea and succinimide. We will demonstrate the utility of
XRD-DSC in the drug discovery process. An example of the
information that can be learned from XRD-DSC method is
shown in Figure 1. Here we see the various phase transitions
of a,o-trehalose dihydrate, an excipient, as a function of
temperature both structurally and thermodynamically.
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Figure 2. Phase changes and associated powder XRD as function
temperature and heat load for a,a-trehalose dihydrate.
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A problem of stabilization of iron oxide magnetic
nanoparticles (NPs) in solution is of special importance due to
their possible application in life science, medicine, and
particularly in anti-cancer therapy. Precondition for such
applications is water solubility, which can be achieved by

introducing a biocompatible shell on the hydrophobic NP
surface. These coatings must fulfill certain requirements, and,
first of all, they must prevent the aggregation of nanoparticles
in solution. Functional properties of the protective shells
depend strongly on their thickness, density, chemical
composition and structure. Moreover, the practical use of the
ferromagnetic liquids is determined by the metal particle
shapes, size and size distributions. Therefore, all these
characteristics of the specimens should be comprehensively
characterized. In this work we report structure and properties
of iron oxide NPs synthesized by decomposition of iron
oleates and encapsulated by different methods. We analyze
also the process of micellization of differently grafted
PMACcOD in water solution, and the ability of the various
coatings to encapsulate the NPs. The detailed structural
investigation of the specimens was performed using small
angle X-ray scattering (SAXS) and a complex of modern tools
of SAXS data interpretation and modeling.

This work has been supported, in part, by the NATO Science for
Peace Program (grant SfP-981438), NSF grant BES-0322767,
MetaCyt funds and the grant of Leading Scientific School Program
1955.2008.2
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Heterotrimeric G proteins are mediators that transmit external
signals arriving at receptor molecules to effector molecules
and play a crucial role in signal transduction in mammalian
and plant systems. The heterotrimer consists of alpha, beta and
gamma subunit; alpha subunit has GTP binding and hydrolysis
activity, whereas beta and gamma subunits are found as a
dimer independent of heterotrimer state. The crystal structure
model of mammalian betagamma dimer shows that the helical
gamma subunit makes coiled-coil interactions with beta [1].
There is no individual structural model for mammalian gamma
subunits; exceptionally no structural study exits for any plant
heterotrimeric subunit.

We cloned and expressed Arabidopsis thaliana alpha (GPA1)
using Pichia pastoris and beta (AGB1) and gamma (AGG1/2)
subunits using E. coli. GPA1 was purified, characterized by
SAXS, DLS and CD and shown to be active by GTP binding
and hydrolysis assays. [2]. The beta and gamma subunits,
AGB1 and AGG2 respectively, have been expressed in E. coli
and the proteins have been purified for further studies
including in vitro interaction of subunits [3].

We have carried out SAXS measurements on the gamma
subunit, AGG2 and initial results indicate that the recombinant
protein is present in the solution in different oligomeric forms.
AGQG?2 tetramer was dissociated to dimer with increased DTT
concentrations.  Circular  dichorism  spectrapolarimety
measurements show an increase in helical content and
dynamic light scattering measurements show a decrease in
hydrodynamic radius with increasing DTT concentrations. The
structural model of AGG2 in solution and the effect of DTT
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on protein size, secondary structure and overall conformation
will be presented. The characterization of the solution
structure and oligomerization state of the Arabidopsis gamma
subunit is novel and important contribution to studies on G-
proteins providing insights also for the mammalian proteins

[17 J. Sondek, A., Bohm, D.G., Lambright, H.E., Hamm, P.B. Sigler,
Nature, 1996, 379,369-374. [2] Kaplan-Tiirkoz, B., iskit, S., Sayers,
Z., Acta Crystallographica Section A4,2009, 65, s164. [3] Kaplan-
Tiirkoz, B., PhD Thesis, Sabanci University (TR) 2009.
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Mannich bases are generally formed by the reaction between
formaldehyde, a secondary amine and a compound containing
reactive hydrogen atoms. They display varied biological
activities such as antimicrobial [1], cytotoxic [2,3], anticancer
[2], analgesic [4], anti-inflammatory [5] and anticonvulsant [6]
and DNA topoisomerase I inhibiting activities [3].

In this study, it was planned to synthesize some Mannich
bases having the chemical structure of 1-aryl-3-
isopropilamino-1-propanone  hydrochlorides, which are
possible cytotoxic/ anticancer compounds. Aryl part was
changed as C¢Hs, 4-CH;C¢H,, 4-CIC¢H,4, 4-BrCgHy, 4-
HOC¢H,. The logic behind the synthesis of the compounds
was to investigate the effect of substituents having different
electronic nature. The chemical structures of the compounds
were determined by X-Ray diffraction, 'H-NMR, C-NMR,
DEPT, gCOSY, gHMQC, GHMBC and double resonance
techniques.

[1]. Gul, H. I, et al., Antifungal activity of some mono, bis and
quaternary ~ Mannich  bases  derived from acetophenone.
Arzneimittelforschung. 2001;51:72-75. [2]. Gul, M., et al., Biological
evaluation and structure-activity relationships of bis-(3-aryl-3-oxo-
propyl)-methylamine hydrochlorides and 4-aryl-3-arylcarbonyl-1-
methyl-4-piperidinol hydrochlorides as potential cytotoxic agents and
their alkylating ability towards cellular glutathione in human leukemic
T cells. Arzneimittelforschung. 2005;55:332-337. [3]. Gul, H. L., et al.,
Cytotoxic activity of 4'-hydroxychalcone derivatives against Jurkat
cells and their effects on mammalian DNA topoisomerase 1. J] Enzyme
Inhib Med Chem. 2009;24:804-807. [4]. Rubat, C., et al., Synthesis of
Mannich bases of arylidenepyridazinones as analgesic agents.  J.
Pharm. Sci. 1992;81:1084-1087. [5]. Suleyman, H., Gul, H. L., and
Asoglu, M., Antiinflammatory activity of 3-benzoyl-1-methyl-4-
phenyl-4-piperidinol hydrochloride. Pharmacol. Res. 2003;47:471-
475. [6]. Gul, H. L, Calis, U., and Vepsalainen, J., Synthesis of some
mono-Mannich bases and corresponding azine derivatives and
evaluation of their anticonvulsant activity. Arzneimittelforschung.
2004;54:359-364.
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In general, pyrimidines have found much interest for their
widespread potential biological activities [1] and medicinal
applications, thus their chemistry has been investigated
extensively [2]. In particular, various analogues of pyrimidine-
thiones possess effective antibacterial, antifungal, antiviral,
anti-AIDS, insecticidal and miticidal activities [3].
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Low power microfocus X-ray sources coupled to multilayer
optics are increasingly used in single crystal applications
benefiting from very low maintenance requirements and high
brilliance x-ray beam. The performance of these systems is
typically better than traditional high power rotating anode X-
ray sources in particular for small crystal analysis. However
the performance remains significantly lower compared to the
new generation of microfocus rotating anode sources.

We will present new developments in the field of beam
delivery systems made of low power sources providing
increased beam brightness (photons per second per solid
angle). We have indeed developed new aspheric multilayer
optics with increased capture angle and focusing properties as
well as a new source optic design for single crystal diffraction
applications. Such new developments provide an increased
intensity (photons per second per mm?) of at least a factor two
compared to previous generation of microfocus sealed tube
systems.

With the collaboration of our academic partners, different
crystals of various sizes have been studied with different
sources optics combination and compared with rotating anode
generators. We will illustrate the new developments impact for
protein crystallography and single crystal diffraction
applications.
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