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SUMMARY. DNA dependent RNA polymerase has been solubilised from pig peripheral
blood lymphocytes. Using @ amanitin, an inhibitor of the nucleoplasmic
polymerase B activity, we have found that 20 hrs following lymphocyte
stimulation with phytohaemagglutinin (PHA) the activities of both polymerase

A and polymerase B are increased. As previously observed with intact nuclei

a greater stimulation of polymerase A activity is observed at this time.

Since the activity of these enzymes was assayed using exogenous template

this indicates that PHA stimulates RNA synthesis by regulating the amounts
and/or the activities of the polymerases.

Stimulation of human peripheral blood 1ymphocytes with phytohaemagglutinin™
(PHA) has been shown to result in an increase in nuclear RNA polymerase

activity]’2’3’u.

5’6!7-

Multiple RNA polymerases have been isolated from animal

These have been shown to exist in different nuclear compart-

598’9.

tissues
ments, to have different ionic requirements and different functional roles
The bicyclic polypeptide a=amanitin obtained from the fungus, Amanita

phalloideslo, has been shown to inhibit only the nucleoplasmic polymerase
B8 activity; the nucleolar polymerase A is wholly resistant to this toxinll.
Using this inhibitor it has been demonstrated that 20 hr following PHA

stimulation the amanitin resistant activity of the lymphocyte nuclei is

A
stimulated about 4-fold and the total polymerase activity about 2-fold2’ .

The observed stimulation correlates well with the observed increases in

12,13

ribosomal and total RNA synthesis following PHA stimulation The amanitin

resistant polymerase activity measured in these nuclei appears to be involved

in the synthesis of rRNAh.

% Present address: Department of Microbiology, University of [llinois at
the Medical Center, Chicago, I1linois 60612 U.S.A.
“*% Abbreviation: PHA, phytohaemagglutinin.
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We have now solubilized the RNA polymerases of pig peripheral blood
lymphocytes and demonstrated that 20 hr following PHA stimulation the
activities of both the solubilized A and B polymerases are also increased.
As observed with intact nuclei, a greater stimulation of polymerase A

activity is observed at this time.

MATERIALS AND METHODS.
Pig peripheral blood, obtained from the abattoir, was defibrinated
and red blood cells removed by sedimentation in 1% dextran at 370. Lymphocytes
were prepared from the supernatant with a cotton wool column as described
for human cells by Cooper'h. The lymphocytes were incubated at 2 x 106/ml
in Eagles MEM supplemented with 10% autologous serum, 2 mM glutamine, and
50 units penicillin and 50 ug streptomycin per ml. Incubations were carried
out for 20 hr with or without 3 ug/ml PHA-Q] (Wellcome Labs, Beckenham, Kent)

in a humidified atmosphere of air containing 5% CO Nuclei were prepared

9"
from stimulated and resting lymphocytesq and their capacity to form RNA

in vitrou measured in the presence or absence of 1 ug/ml -amanitin. The
DNA dependent RNA polymerase was isolated from the nuclei according to the

9

method of Roeder and Rutter’ and the mixed polymerase activity assayed in
the presence or absence of 2 ug/ml o-amanitin at optimal salt and divalent
ion concentration and in the presence of excess exogenous calf thymus DNA.
The reaction was almost completely dependent on the addition of exogenous

DNA template, was sensitive to actinomycin D (5 ug/mil) and the rifamycin

derivative AF013 (Gruppo Lepetit, Milano, Italy) which is said to inhibit the

initiation of transcription’s.
RESULTS.
From Table | it can be seen that following PHA stimulation there is a

significant increase in both the amanitin resistant and sensitive polymerase
activity of pig peripheral blood lymphocytes. The changes in nuclear polymerase

activity correspond closely to those previously observed in nuclei from
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human peripheral blood lymphocytesz’h; there being a greater stimulation
of polymerase A activity following PHA. At all times following PHA,
however, most of the RNA was synthesized by the amanitin sensitive
polymerase.

The total solubilized polymerase activity also increased following
PHA. The pattern of changes observed in the solubilized polymerase activity
was similar to that of the whole nuclear preparations, there being again a
greater stimulation of polymerase A activity after PHA. There was no
detectable change in the optimal divalent cation concentration measured in
the presence or absence of a-amanitin. A peak of activity appeared in the

salt concentration curve at 42 mM (NHH)ZSOA following PHA stimulation (Fig.

1). This peak was noted both in the total and in the amanitin resistant
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Figure 1. Effect of ionic strength on RNA polymerase activity

20 ul aliquots of the dialyzed enzymes were assayed as described in Table
for the standard assay except the ammonium suplhate concentration was varied
as indicated. incubations were also carried out in the presence or absence
of 2 ug/ml C~amanitin as indicated in the figure.

polymerase activities, It is possible that this shift in optimum may be
due to an increased proportion of polymerase A activity or it may be that

the properties of polymerase A change after PHA. Stein and Hausen have
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isolated a factor which causes such a shift in optimal ionic strength of
their solubilized polymerase B from calf thymus's. The stimulation observed
was independent of the enzyme concentration over the range used.

Pretiminary experiments have been carried out on the fractionation of
mixed polymerases on a DEAE cellulose (DE-52) column using batch elution of
polymerase A and B activity with 0.15 M (NHh)zso“ and 0.3 M (NH4)2504
respectively. Following PHA there is a marked increase in the amanitin
resistant activity eluted at 0.15 M (NHu)zsoh and a lesser increase in the

amanitin sensitive activity eluted at 0.3 M (NHM)ZSOA‘

DISCUSSION.

It has been proposed by several workers that the increased polymerase
activity observed in nuclei following PHA stimulation could be attributed
to an increased availability of the genome for transcription3’]7’|8’|9,

While the results presented here do not exclude the latter possibility,

the fact that the increased polymerase activity observed in the experiments
is noted using excess exogenous calf thymus DNA as template indicates that

if such ''gene activation' does occur it is not the only operative mechanism
for increasing transcription during transformatfon. The increased polymerase
activity found in these experiments could be due to either an increase in

the number of polymerase molecules or an increase in the activity of pre-
existing molecules. Further characterization of the isolated polymerases
may help to resolve this issue. |

It is interesting to note that the effect of PHA on polymerase activity
appears to be wholly analogous to the effect 6f'6ortisol on rat‘lfver

polymerase activityzo. An underlying mechanism of transcriptive control

might, therefore, be being utilized.
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