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3 Progress Report (See .n5tructions) 

1. General Scientific Goals 

The general scientific goals of the project have remained predominantly the same as 
originally proposed. We wish to study DNA restriction fragments containing transcrip-
tion initiation regions and their interactions with RNA polymerase. An opportunity 
developed which has resulted in a study of a DNA restriction fragment containing 
a left-handed helical conformation. 

2. Studies conducted 

The first major goal was to obtain large quantities of two DNA restriction fragments 
144 base pairs (bp.) and 64 bp. long containing the transcription initiation regions 
of the E. coli lactose operon. A 20 liter fermentor was built, and a high pressure 
Reverse Phase Chromatography system (RPC5) was developed. These systems were used 
to grow up and isolate plasmid DNA containing the inserted DNA fragments. Approx-
imately 100 liters of cell strain pRMW 30 were grown, the plasmid DNA isolated and 
the two restriction fragments purified. Problems encountered in isolating plasmid 
DNA from frozen cell pastes were overcome. Approximately 1.5 mgs of the 144 bp.DNA 
and 0.7 mg of the 64 bp. DNA have been purified so far. Work is currently underway to 
digest 40 mg of pRMW 30 DNA (containing both fragments) and purify quantities of the 
fragments. 

Raman spectroscopy was used to examine the vibrational spectra of the 144 bp. DNA in 
low salt solutions as well as a 95 bp. DNA which forms the central part of the 144 bp. 
DNA. In 0.01 M Na+ and 0.1 M Na+ salt solutions these DNAs are observed to maintain 
the "B" family right-handed duplex. The 95 bp. DNA was also examined in 4.5 M NaCl. 
It remains in the "B" type conformation although some changes in the Raman spectra 
are observed. A deconvolution program was developed to accurately measure intensities 
of overlapping Raman bands. A collaborative study was initiated with R. D. Wells and 
associates (Univ. of Wisconsin, Madison, Wisc.) on a 157 by containing about 30 base 
pairs of the (dC-dG). (dC-dG) sequence on each end of the 95 by DNA. Raman spectra were 
obtained of the 95 by DNA, the 157 bp. DNA and the polymer poly (dG-dC) . poly (dG-dC) 
in high and low salt solutions. The data shows that in 4.5 M NaC1 most if not all of 
the (dG-dC) ends are in the left-handed form, and much of the 95 bp. is no longer in 
the B type conformation. 

One of the objectives of the project is to separate and purify the two strands of a 
short restriction fragment using alkaline RPC-5 chromatography and incorporate 
specific probe nucleotides by DNA repair synthesis. Work is underway to develop 
this methodology. 25 mgs of purified pBR322 plasmid DNA has been isolated. This 
DNA is 4361 base pairs long and its sequence is known. It will be digested into 
fragments using the Hae III restriction endonuclease, and the fragments 60 to 500 bps. 
long will be isolated on neutral RPC-5. These fragments will be used to develop the 
alkaline RPC-5 chromatography procedure, and for other studies. 
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3. Specific Objectives for coming year  

One objective for next year is to complete the analysis of the Raman spectra 
of the 95 bp, 157 by and poly (dG-dC) . poly (de-de). This study will provide 
a quantitative analysis of the effect of a junction between a Z and B type 
DNA conformations. It should be able to answer the question of how many base 
pairs of a B type DNA region are influenced by joining iL to a Z type region. 

A second objective will be to carry out a detailed study of the conformations 
accessable to the 144 and 64 by DNAs under different solvent conditions. Both 
of these fragments contain the catabolite activator protein (CAP) binding site. 
CAP is know to enhance the binding of RNA polymerase at adjacent recent. We 
wish to see if the CAP region can assume an unusual DNA conformation suggested 
by model building studies D.B. McKay and T. A. Steitz, Nature 290,  744, 1981. 
Additionally we look forward to initiating Raman studies of the complex between 
RNA polymerase and DNA promoter fragments from the lactose operon and pBR322. 

During the next year the Hae II1 restriction fragments of pBR322 will be isolated 
using RPC-5. The goal will be to obtain 500 pg-1 mg of fragments about 200 base 
pairs long. Some of the fragments will be used to develop the alkaline RPC-5, 
technique to separate strands of a restriction fragment. This technique will 
be applied to the 64 by and 144 by lactose operon fragments. Other fragments 
will be studied using differential melting curve analysis and Raman spectroscopy. 
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