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It is well known that the transcription of struc-
tural genes in eukaryotic cells is a highly regu-
lated process. For this regulation, the DNA
template contains numerous specific sequences
which control the frequency and the precise
start of initiation of transcription. There is
ample evidence that these regulatory nucleotide
sequences are recognized by a multitude of
protein factors. In the presence of these factors,
specific transcripts can be synthesized in vitro
from suitable templates with highly purified
RNA polymerase B (ID!'. In the absence of
these factors very few free RNA chains of de-
fined length are made. One possible explana-
tion for this observation is that purified eu-
karyotic RNA polymerase B (II) — as opposed
to the eubacterial enzyme — does not bind to
specific DNA sequences directly. Instead, it is
believed that the enzyme recognizes a specific
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complex of factors with their cognate pro-
motor elements for initiation of transcrip-
tion!?!.

Start of RNA synthesis in vitro

We were quite surprised when we found excep-
tions to the aforementioned rule. In the follow-
ing experiment, we used as template a blunt-
ended DNA fragment of 1303 bp length (Fig. 1)
which contains the promoter region and RNA
initiation site followed by 128 bp of the coding
region of one of the zein genes in maize!3!, Upon
incubation with highly purified RNA polymerase
B (II) from wheat germ!*! together with radio-
actively labeled substrate, RNA is formed which
migrates during electrophoresis in the form of
two closely spaced, discrete bands with apparent
lengths of 750 and 650 nucleotides (Fig. 1a).

Enzymes:

DNA-directed RNA polymerase, nucleoside-triphosphate: RNA nucleotidyltransferase (DNA-directed)

(EC 2.7.7.6);

DNA-directed DNA polymerase, deoxynucleoside-triphosphate:DNA deoxynucleotidyltransferase (DNA-directed)

(EC 2.7.7.7);

alkaline phosphatase, orthophosphoric-monoester phosphohydrolase (alkaline optimum) (EC 3.1.3.1);
nucleotide pyrophosphatase, dinucleotide nucleotidohydrolase (EC 3.6.1.9);

deoxyribonuclease I, (EC 3.1.21.1);
ribonuclease T, (EC 3.1.27.1);
ribonuclease (pancreatic) (EC 3.1.27.5);

Tritirachium alkaline proteinase (EC 3.4.21.14), also named proteinase K.

Abbreviation:
bp, base pairs.






