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Design of a Model System for Studying Short -helices

Konstantine Aprilakis, Yuefeng Tang, and Daniel P. Raleigh, Department of Chemistry
 XE "Aprilakis, Konstantine" 

Short -helices have proved to be unstable and thus difficult to study. The inherent instability associated with a short sequence of amino acids attempting to adopt a helical conformation has presented a problem in acquiring the necessary spectroscopic data needed to characterize such a species; results have thus far been inconclusive. Longer helices, conversely, are generally more stable and thusly form with greater ease. This allows them better-defined IR spectra and other spectroscopic information.


To solve the problem regarding short helix characterization, we have synthesized a peptide consisting of 16 amino acids. The first twelve residues are derived from a Ca2+ binding motif, the EF-hand. Lanthanum metal is expected to bind to the first twelve amino acids of the model peptide, facilitating the formation of a short -helix in the four remaining, unbound residues. This will allow us the ability to study the short helix in question without interference from the remaining amino acids. Future experiments involve labeling strategic residues with 13C for the sake of studying the mechanism of short helix formation. 

Supported by NIH grant GM54233.
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Testing the Limits of Precision of the Frequency Comb Technique in Optical Frequency Metrology

Melissa E. Friedman, Markus Zimmermann, Ronald L. Holzwarth, Theodor W. Haensch, Max Planck Institute for Quantum Optics, Garching, Germany
 XE "Friedman, Melissa" 

Many areas in science could benefit from the development of better atomic clocks.  Atomic clocks using optical atomic transition frequencies are currently under development.  Optical frequencies can be measured by using the frequency comb technique, currently being studied by the group of Professor Theodor Hänsch, which links the optical frequency to the radio frequency domain using mode-locked pulsed lasers.  This method could measure optical frequencies with very high precision.  However, such a level of precision requires nearly complete noise elimination in the measurement system, which has not yet been shown in actual experiment.  Noise reduction requires exploration of experimental setup components which include electronic devices and optical devices.  This project consisted of exploring effects of temperature, voltage, and power levels on a radio frequency/optical fiber setup.  It included the construction of a series of radio interferometers with increasing levels of complexity and identifying sources of instability.  In analyzing the stability of a zero signal, we were able to characterize noise, and quantify the effects of varying experimental parameters.  This work was supported by the NSF-REU program through the University of Central Florida, the Max Planck Institute for Quantum Optics, and the Max Planck Society.
*               *               *               *               *

Fatal marine snow: pathogenic bacteria concealed in marine aggregates

Yuk-Ting Lau, Wade Carden and Bassem Allam,, Marine Animal Disease Laboratory, Marine Sciences Research Center
 XE "Lau, Yuk-Ting" 

Pathogens exist in the marine environment and can cause disease to marine organisms, as well as humans. This project investigated the role of marine aggregates, an ensemble of particulate organic material also known as marine snow, as a reservoir for marine bacteria, with a special focus on the Vibrio species that are pathogenic to humans. Aggregates are ubiquitous in the marine environment and represent an important mechanism of vertical transport of material to the benthos.  Consequently, benthic organisms, such as molluscan shellfish, are exposed to a steady supply of marine aggregates and the various microorganisms contained within.  Since shellfish are routinely eaten raw, the threat of exposure to humans is greatly increased. Although recent studies have focused on the composition, formation, and distribution of marine aggregates, none have addressed the role of aggregates in the ecology of marine pathogens.  We hypothesized that marine aggregates function as reservoirs for bacterial pathogens, thus enhancing the transmission of bacterial diseases.  Seawater and aggregate samples were collected from two sites in Connecticut and two sites in New York between April and November. Samples were serially diluted and plated on marine agar as well as Chromagar, a selective media used clinically to identify Vibrios, and representative colonies were chosen from Chromagar plates and identified using standard biochemical profiles (BioMerieux Api 20E strips). Our results demonstrated that aggregates concentrated bacteria up to four orders of magnitude when compared with seawater collected from the same site at the same time. Thermophilic bacteria including those known to cause infections in humans (such as Vibrio vulnificus, V. parahaemolyticus, V. alginolyticus, V. fluvialis) were significantly more prevalent in aggregates when compared to seawater. Enrichment factors of pathogenic bacteria in aggregates were not constant among sites and throughout the sampling period, but a general trend of increased bacterial loads was observed during the summer months. However, aggregates collected in the fall had heavy loads of bacterial pathogens that are known to cause disease in coldwater fish (such as Aeromonas salmonicida). Our findings demonstrate that aggregates are reservoirs for a wide range of pathogenic bacteria. Bacterial diversity changes seasonally and among sites. These results warrant consideration of marine snow during epidemiological or water quality surveys. Our laboratory pursues this research and is currently investigating the role of marine aggregates as vectors facilitating the uptake of pathogens and disease transmission in bivalve filter-feeders.

Acknowledgments: The first author was supported by a URECA summer fellowship. This study was part of a research grant to Allam funded by NSF-NIH Emerging Frontiers/Ecology of Infectious Diseases.

*               *               *               *               *

The BeVocal Course Rating System

Matthew Marge ; Amanda Stent, Computer Science Department; Susan Brennan and Richard Gerrig, Department of Psychology
 XE "Marge, Matthew" 

Nearly all of us have interacted with spoken dialog systems.  We encounter them when we pay for parking at automated kiosks, use telephone customer services and answer voice-input surveys. However, present-day limitations in speech recognition software prevent people from speaking freely. Dialog systems lose much of their potential because of these constraints. Suppose a user’s highest priority is to find the shortest flight while coordinating a reservation.  If one is not given that option at some point in the interaction, the system will remain unaware of this priority.  Because of the technical constraints on information acquisition, it is not possible for the system to know the user’s exact needs.  This differs greatly from human conversations, in which the flow of information is guided by both persons [1].  



Since May 2004, I have been working with my advisors on an automated course evaluation system, titled the BeVocal Course Rating System.  This system will be used to analyze human-computer conversation. In the future, an expanded version of this system may also be used by instructors to improve their courses. Unlike other computerized dialog systems, this system allows people to set their own goals for the conversation. I derived my prototype design from the literature on human conversational processes and my analysis of current dialog systems. Now, I am conducting experiments to look at how speech-driven dialogs can adapt to users.  Users will reply to questions about a class and instructor of their choice, and the system will be entirely directed by human voice responses.  In fact, students will be able to choose what aspects of the course they wish to evaluate, ranging from the instructor’s teaching ability to the course textbooks.  My system is funded by the project “Adaptive Spoken Dialog with Human and Computer Partners,” sponsored by the National Science Foundation.  

[1] 
S. E. Brennan and E. Hulteen, “Interaction and Feedback in a Spoken Language System: A Theoretical Framework,” Knowledge-Based Systems, Mar., pp. 143-151, 1995.
