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II. Progress Report

One objective of the project is to determine thermodynamic and conformational
properties of the short regions of DNA which are recognized and bound by RNA poly-
merase to initigte transcription, A second objective, which developed during the
course of the grant period, is to examine the juncticn between two very different
DNA conformations, the left-handed helical Z conformation amd the right-handed B
conformation. During the past year progress was made in Raman spectroscopy
studies on DNA fragments containing the transcription initiation region of the
E coli bacteria's lactose operon. Raman spectroscopy was also used to examine
the B to Z transition of the DNA polymer (dG-dC)p-(dG-dC)p.

Raman spectra were obtained from two DNA restriction fragments 95 bp. and
144 bp. in length and five heterogeneous sequence DNAs of varying G-C 7% content.
The two fragments contain the E,coll lactose, lac,operon transcription start region.
These DNAs were obtained by genetic cloning techniques. The heterogeneous DNAs
were obtained from commercial socurces. Computer analysis procedures were used to
quantify Raman band intensities for over 17 bands lying between 400-1300 cm™
These bands correspond to both DNA base and backbone vibrations. Previous studies
have shown that a DNA's Raman spectra provides a 'fingerprint' for the DNA structure.
One can readily distinguish between A, B, and Z conformations. Plots were made of
the Raman intensity of specific bands vs. % GC for the 7 DNAs examined. For all
of the Raman bands examined, the two lac DNA fragments behaved as B conformation
DNAs. One can determine if a DNA has 20% A or Z type conformation. The salt
induced B to Z transition of (dG-dC)p-(dG-dC), was followed by Raman spectroscopy.
Transition curves of base and backbone band intensities were measured as a function
of sodium ion concentrarion. The results show that several base vibrations
changed in intensity prior to any change of a phosphate vibration at 1093 em~1,
The 1093 cm™* band shows a relatively sharp intensity change (a 0.3 M Nat interval)
when compared to several bands associated with base stacking (intensity changed
over a 1.2 M Nat interval). The data suggests that changes in base stacking
initiates the B to Z transition. Further analysis of Raman band intensity
changes are underway. -

Plans for the coming year include a continuation of the analysis of the B
to Z transition in (dG- dC)n (dG- dC) as measured by Raman spectroscopy and a
similar study of (dG~ dCLe) .(dG-gcMe),. Studies of the transition in D00 will
be examined. This may allow the determination of the state of base palr hydrogen
bonding during the trancition, and the effect of methyl-cvtosine on the transition.

Preliminary experiments will be made on the interaction of the protein CAP
(catabolite activator protein) with the lac DNA fragments. This protein enhances
RNA polwvmerase binding to the transcription start region. These studies will
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examine the effect of CAP on the melting behavior of the 144 bp. lac DNA fragment,
and a 64 bp. subfragment of this DNA which contains the CAP site.

Research Development

Several activities were carried out which benefited research skills.
In order to obtain a "hands on" understanding of DNA sequencing techniques several
afternoons were spent in the laboratory of Dr. Cyrus Cabradella of the Center of
Disease Control in Atlanta. This technique is being used in my lab to obtain
the nucleotide sequence of several isolated DNA fragments. Visits were made to
light scattering laboratories at the University of Rochester (Dr. D. H. Turner)
and the University of Florida (Dr. H. Van Wort) to learn about instrumentation
and techniques which could be applied to kinetic Raman spectroscopy studies.
Informal discussions with colleagues at Georgia Tech, Dr. N. Yu and Dr. D. C.
0'Shea have also been highly beneficial. Other activities which increased
research skills were attendance of various seminars within the Atlanta area and
the Biophysical Society meeting in California in February 1983 and a Gordon
Research Conference in New Hampshire in June 1982.

Other Activities

During the past year I participated in teaching and a few administrative
activities. One course was taught in the fall quarter (Phys. 3121 Classical
Mechanics) and a course and lab were taught in the spring quarter (Phys. 4253
Biophysics II). I was a member of the departmental Graduate Student Committee
and Faculty Search Committee as well as the Institute's Biotechnology Committee.
Teaching activities required approximately 407 of time available during the
quarters the courses were taught. The percentage of time spent on administrative
activities was about 5%. Participation in the teaching program helps to reinforce
an understanding of the physical and chemical principles underlying research.
Additionally, the biophysics courses are essential parts of the degree option in
biophysics.
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Awvardee's planned involvement in non research activities

Dr., Wartell will continue to participate in teaching and administrative activities
of the department. The precentage of time speunt in these activities will be at a re-
duced level to allow for research and research development. He will participate in
the instructional program during the spring quarter next year, and contribute to
departmental administrative duties as a member of the Graduate Student Zommittee,
Resource Committee and Faculty Advisory Committee. Comittee work will require
approximately 5% of time available for professional activities. Approximately 40%
of time will be spent in instructional activity during the quarter iu which he will
be teaching. These duties are similar to those pursued by all faculty and are
necessary for Dr. Wartell's continued progress and promotion prospects.

8igned,

Edward W. Thomas
Director, School cf Physics
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