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9:10 THE USE OF SM-FRET SPECTROSCOPY TO DETERMINE WHETHER
COOPERATIVE BINDING 15 INVOLVED IN THE CHAPERONE FUNCTION OF
HIV-1 NUCLEQCAPSID PROTEIN. Elizabeth Swanson. Department of Chemistry,
Carroll College Helena, MT 59625,

Human immunodeficiency virus nucleccapsid protein (HIV-1 NC) is known to have both
structural and nucleic acid chaperone functions in the replication cyele of the retrovirus,
As a nucleic acid chaperone, NC protein interacts with TAR RNA and TAR DNA
structures during the minus-strand transfer step of reverse transcription. The aim of this
study is 10 use single molecule florescence resonance energy transfer (SM-FRET)
gpectroscopy 0 study botin-immobilized TAR DMNA hairpins at various concentrations
of NC protein. The resulting data will subsequently be used o determine whether
cooperative hinding occurs between the NC protein and the TAR DNA hairpins. The
results of this study are inconclusive; however, refinement of the experimental technigue
may provide conclusive data regarding cooperative binding in NC protein-TAR DNA
interactions.

9:30 ELECTRON TRANSFER EXPERIMENTS: AN INSIGHT INTO THE
ALKALINE CONFORMATIONAL TRANSITIONS. Swati Bandi and Bruce Bowler.
Department of Chemistry, University of Montana, Missoula, MT 59812,

How proteins fold is one of the fundamental questions in biechemistry, Various
approaches have been taken to answer this question. One of the approaches our lab works
on is studying partially unfolded forms of proteins, to have an understanding of folding ot
the bottom of a folding funnel just prior to formation of the fully folded protein. The
alkaline conformational transition of the protein iso-1-cytochrome ¢ (cyte) provides an
ideal means 1o gain insight into partially unfolded states. The initiation and nature of the
triggering group for these transitions has remained an open question. In the native state of
cyte Met0 is ligated 10 heme, Studies with K73H and K79H variants of iso-[-cyte have
suggested His-heme ligation at near neutral pH and Lys T973-heme ligation a alkaline
pH. Thermodynamic and kinetic studies are used as a tool for understanding these
mechanisms. Kinetic studies in our lab include pH-jump methods and electron iransfer
(ET) experiments as a function of hexaammineruthenium( 1) chloride (asRu™)
concentration and pH, pH-jump stwdies provide information about the observed rate
constant, kups = kg + kp, for His-heme ligation and under favorable conditions can  provide
information about the forward (ky) and backward (ky) rate constants involved in
conformational changes of cyle. Conformationally gated ET studies support this
information where conformational rates are independent of asRu”™ concentration. Here, 1
will be presenting an approach that uses ET experiments to provide ky and ky when these
rate constants cannot be determined by pH-jump methods.



9:50 PROBING Ca®* -INDUCED CONFORMATIONAL CHANGES IN BOVINE
CALMODULIN BY RAPID HIGH-PRESSURE N-ACETYLATION OF LYSINE
RESIDUES AND ESI-M5. Nicole M Therrien, Rebekah D Smith, Mathan J Schaff,
Matalee N Lence, and Paul A Martino, Department of Chemistry, Flathead Valley
Community College. Kalispell, MT 59901

We have developed a new method o determine protein conformational changes and
Tigand interactions based on rapid lysine N-poetylation kinetics performed under high
pressure, Quantitation of acetylation produets is achieved by ESI-MS analysiz performed
on a Therma-Fisher LOC) Duo mass spectrometer.  The acetylation conditions are
designed such that amine acetylation is selective for lysine residues (and the protein N-
terminus} and that the acetylation reactions follow pseudo-first order kinetics. The
acerylation reactions are performed under elevated pressures (~28 Bar) in order to both
show the protein conformational changes and to increase acetylation reaction rales, The
reactions anz performed on o novel apparatus assembled st FVCC. The apparatus
consists of injection port valves, an HPLC pump, and o MWOO filiration device, The
apparatus will be described in detail, Post-acetylated calmaodulin samples are subjected
te typsin and or chymoetrypsin proteolysis. Resulting peptides are fractionated by reverse
phase HPLC and directly analyzed by ESI-MS. Described will be a siudy 1o be
performed on both Apo- and Ca®* hound calmodulins. The plan is to compare acetylation
kinetic data with previcusly published H/D Exchange/ESI-MS, x-ray diffraction, and
MNMR resulis,

10:10 NEW METAL LIGAND LUMINESCENCE COMPLEXES SYNTHESIZED TO
STUDY LIPID VESICLES. Ayesha Sharmin, Edward Resenberg and 1LB.A Ross,
Department of Chemistry, University of Montana, Missoula, MT 59812,

We have synthesized Metal-Ligand complexes tha have functional groups capable for
covalent binding with lipids and cholesterol. The complexes are characterized by
spectroscopic methods. The photo physical and structural properties of these complexes
indicated that these compleses can be used as potential probes o study bio-
muecromolecular dynamics, The complex [HRu{OO) dicarboxy-bipyrid y I PPhe 2 [PEG]
binds covalently e the phosphatidyl ethanclamine (PE) and was used 10 siudy the
phatophysical properties of this lipid conjugate in model membrane environment. The
lipid conjugated probe in vesicle showed a large blue shift (90nm) in the emission specira
and very short lifetime compared o the un-conjugated complex. We also synthesized and
characterized  the  complex  [(CFCORu OO0 Saminaphen ) PhePCHPPhe) ) [FF)
which binds covalently with cholesterol, The cholesterol conjugme in lipid vesicle
showed enhanced excited state lifetime and measurable anisotropy.

1030 ANALYSIS OF THE STABILITY AND DYMAMICS OF AN ICOSAHEDRAL
VIRUS THAT UNDERGOES A LARGE STRUCTURAL REARRANGEMENT,



Vameseedhlar Rayaprolu and Brian Bothner. Department of Chemistry and
Biochemistry, Montana State, University Bozeman, MT 59717.

Cowpea Chlorotic Mottle Yirus (CCMY) is a plant vires which exists in twao distinet
conformations; a ¢losed conformation, in the presence of divalent cations and low pH,
and o swollen conformation, at low ionic strength and high pH. Two viral strains have
been used 10 study this change, the wild-type and the salt-stable mutant, The mutant virus
has @ single amino acid substitution, K42R, in the N-terminal arm, does nol disassemble
at high salt concentration and is moere resistant o proteclysis while being able to swell a8
the wild type. The conformational change of the capsid is monitored on a QCM-D
instrument which utilizes the piezoelectric properties of quanz 1o measurs frequency and ©
dissipation changes of the crystal while a substance is put on it, the virus in our cose.
These changes are correlated o the shear, density and thickness of the virus, Stautistically
significant values are modeled using the Q-tools software and compared 1o give us the
difference between the two forms and straing of the virus, This system is an excellent
medel for understanding conformational plasticity in supramolecular complexes and
capsid maturation therefore indicating that QCM-D 1echnology can be a powerful tool Tor
such studies.

10:50 EXPERIMENTAL AND COMPUTED FLUORESCENCE IN SINGLE-TRP
MUTANTS OF NORMAL AND DISEASED MODEL PRION PROTEIN, Carl A.
Fahlstrom!, Jessica Gilhert®, Michele A. MeGuirl?, Lee H. Spangler’, Parrik B, Callis!,

"Mantana State Universily, Bozeman, MT, 59717, 2University of Montana, Missoula,
MT, 50812

The prion protein is responsible for a variety of nevrodegenerative diseases, The
infectious form of the protein eatalyzes conversion of the cellular state. Due to the
insolubility of the “diseased™ form, its structure has not been experimentally determined
ter high resolution, but is known to be highly enriched in beta-shect structure whereas the
normal form is primarily algha-helix {MME strocture), Model stroctures of the disease
conformation, the Prusiner'Govaerts beta helix model and a modified version published
by Cox, have been developed to incorporate structural changes. We have measured the
steady state and time resolved Muorescence intensity and wavelength of tryplophan in ten
single-tryprophan mutants of the prion protein in both the cellular and disease-like
isolirms. Several mutants show dramatic changes in experimental quantum yvield (30095
undfor (= Lnm shift) upon conversion, identifying regions of the protein that
underge significant changes in conformation. We have compared the experimental
intengities to predictions of hybrid guantum mechanical-molecular mechanieal
computaticns (Callis and Liu, 1. Phys. Chem B 2004, 108, 4248), The NMR struciure
has been determined for the wild type of the alpha prion protein.  Caleulaticns were
performed for 4 — & rotamers for each mutant. The resulis of quantum yield and
wavelength caleulations were compared. o experimental results 1o determine the best
rodamer conformation, Preliminary results have been obtained for the ab initio
calculation of the electron transfer matrix elements (Callis et al J Phys.Chem B 2007 111,
10333).






