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•Research 
. .Progress has been made over the past year t 

 
on characterizing the conforma- 

tional properties of DNA restriction fragments containing promoter sites. 	This 
is the 50-70 base pair site where RNA polymerase specifically binds to initiate 
transcription. 	Two types of studies have been carried out. 	The temperature 

' induced transition of duplex DNA fragments to single strands was studied. 
This work is aimed at characterizing the thermal stability of different parts 
of the promoter region. 	A second set of studies employed Raman spectroscopy 
to determine the conformation of DNA restriction fragments under various sol-
vent conditions. 

Absorption spectroscopy was used to measure the helix-coil transition of 
eight short DNA restriction fragments 80-301 bp. in length. 	These DNAs form 
different parts of the E. coli lactose operon transcription initiation region. 
Since the base pair sequences of these DNAs were known, a comparison of the 
experimental transitions with theoretical models of the transitions was possi- 
ble. 	An accurate theoretical model was developed which predicted the experi- 
mental curves in solvents of 0.1 m NaC1 or higher (1,2). 	Theoretical analysis 
shows that a thermal stability boundary exists about 50 base pairs behind the 
transcription start point. 	The theoretical model is being applied to the 
question of base pair opening under physiological conditions (3) 

Raman spectroscopy has been used-to examine the vibrational spectra of 
purified DNA restriction fragments. 	X-rav structures of the DNAs have been 
previously correlated with characteristic vibrational frequencies and intensity 
ratios in the Raman spectra. 	Studies have been made on 95 bp. and 144 bp. DNA 
fragments containing the lactose operon promoter site. 	In 0.01 Na+, 0.1 m Na+ 
and 4. m Na+ solvents, these DNAs are observed to maintain the 'B' type con- 
formation. 	A collaborative study was carried out with R. D. Wells and associa- 
tes (Univ. of Wisconsin, Madison, Wise.) on a 157 bp. DNA containing (dG-dC) n  
(dG-dC) n  sequences at both ends of the 95 bp. lac fragment. 	Raman spectra of 
this molecule provides conclusive evidence for a junction between left handed 
and right handed duplex helices in 4.0 M NaC1 solutions. 	Analysis of this 
Raman data is underway (4). 	Recent work has fOcused on developing methods to 
quantify the peak heights and widths of overlapping Raman bands. 	This informa- 
tion will provide added information on the Raman spectra of complex molecules 
such as DNA. 

Publications 	 . 

1. "Theory Agrees with Experimental Thermal Denaturation of Short DNA 
Restriction Fragments" by A. S. Benight, R. M. Wartell and D. K. Howell, 
Nature 289, 203-205, 1981. 

2. "High Resolution Experimental and Theoretical Thermal Denaturation Studies 
on Restriction Fragments Containing the E. coli Lactose Control Region" 
by W. Hillen, T. Goodman, A. 	S. Benight, R. M. Wartell and R. D. Wells, 
J. Biol. 	Chem., 	in press. 	 (continued) 
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Publications  (continued) 

3. "Fluctuation Base Pair Opening in DNA at Temperatures Below the Transition 
Region" by R. M. Wartell and A. S. Benight, submitted for publication. 

4. "The Junction Between 'Z' and 'B' Conformations in a DNA Restriction 
Fragment: Evaluation by Raman Spectroscopy" R. M. Wartell, J. Klysik, 
W. Hillen, and R. D. Wells, in preparation. 

Professor Wartell has taught our undergraduate biophysics laboratory course, 
Phys. 4253, which is an essential component of our option in biophysics. 
Plans have been completed to increase the credit for this laboratory and, 
in collaboration with the School of Chemistry, render the course suitable 
for both chemistry and physics majors. He has also supervised several 
students who have elected to include "special problems" work in the area 
of biophysics in their degree programs. 

Three graduate students are well into their doctoral thesis work under the 
supervision of Professor Wartell. 

Professor Wartell serves on three active and important departmental committees: 
(a) the elected Faculty Advisory Committee of the School of Physics, which 
advises on all aspects of the operation of the School, (b) the Graduate 
Committee of the School of Physics, which handles most aspects of the graduate 
program in physics, and (c) the Life Science Committee (of which he is chairman), 
which coordinates and advises on academic matters related to the life sciences 
throughout the College of Sciences and Liberal Studies (including the Schools 
of Biology, Chemistry, and Physics). 

Professor Wartell presented invited lectures at the Jena International Bio-
physical Symposium (September 1980) and at the Physics Department of Purdue 
University (October 1980). 

Professor Wartell's academic activities, viz. scholarly contributions, super-
vision of doctoral theses, and teaching of key biophysics courses, comprise the 
most important component of the School of Physics effort in the area of biophysics. 
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